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RECOMMENDATKJNS FOR USING TRAINING MODULES 



The followifw pages list moduYfes and their corresponding numbers for this V 
particular apprenticeship tr^^e. As rel ated training classroom hours 
vary for different reasons throughout 'tte state, we , recommend, that 
*the i ndiv-i dual apprenticeship YonwiitteeJ divide the tptal packets to 
•fit their individual d.ass schedules. | 



■4. 



There are over 130 modules avail abl£. Apprentices can cornplete the 
whole set by the erW of their indentuired apprenticeships. Some 
apprentices may already, have knowledge and skills that are covered 
in particular modules. In those cases^ perhaps credit could be 
granted for those subjects, allowing apprentcies to advance tp the 
reitlaining modules. ■ ^ 

We suggest the the apprenticeship instructors assign the modules in , 
numerical order to make this learning tool most effective. 
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SUPPLEMENlkRy^ INFORMATION 



ON CASSETTE lAPES 



Tape >l: Fire Tube Boiler? - Water Tube' Boilers >■ 
/ *■ and Boiler Manholes apd Safety Precautions 



Tape 2: Boiler Fittings, Valves, Injectors, - 
PuiTips and Steam Traps 

Tape 3: Conbustion, Boiler Care and, Heat Tsansfet 
and Feed Water T/pes , 

Tape 4: Boiler Safety and Steam TUrbine^ 



I^TE: 



The ai^ve cassette tapes are intended as additional 
reference material fo^ the respective modules, as 
indicated, and not designated as a required assignment 
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LI>IEAR — MEASUREt-lENT' 



Goal: 



The apprentice wilJ be able to 
us(i the concejjts of linear 
neasurefnent . 



Performance Indicators: 



1. Read linear tneasurenent 
to 1/32". 



II4DIVIDUALIZED LEARNING SYSTEMS 



Introduction 




' ' • " . . .1 . LINEAR MEASUREMENT • 

fundamental to any industrial vocation is the measurement of linear -or straight 

llnQ distances. These measurements may be expressed in one t)f two systems. 

Apprentices for. the most paVt still use the more familiar British system (of 

If . 

which the yav-d is the standard unit of length) although the-metric is t?apidly 
gaining popularity in the United States- The problems in this module will assume 
the use of the B/'itish. system, 

■ ■ ^ 
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Study Guide 




This study guide is designed to help you successfully complete this module. Check 
off the following steps to completion as you finish them. v • . . ' * 



1. 



A 



STEPS TO COMPLETION 



Familiarize ydlirselT with the Goal and Performance Indicators on the 
title page o.f this module^. 



•Read the Introduction and study the Information section of the module 
It is intended to provide you with the math s|^lls necessary to 
suc^ssfully complete the assessment portions. ' 



Complete the Sel f Assessment section of the module/ You may refer/to' 
the Information section for -help. ' 



' 4. 



Compare your Self Assessment answers with the correct answers on ttie 
Self Assessment Answer Sheet immediately following the Self Assessment 
exam. If you missed more than one of the Self Assessment exam quesliions, 
go back and re-study the necessary portions of the" 4nformation secwn, 
or ask your instructor for hel^. ^ If you missed one or none of these 
problems, go on to step .5. 



Complete the Post Assessment section of the module. Show your answers 
to the instructor. It. is recommeneded that you score 90% or better on 
.those Post Assessment exams with 10 or more problems, or miss no inoro! 
than one problem on those with fewer than 10 problems, before being* 
allowed to go on the next math module. 
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Information 




WW 



imi OF LINEAR MEASURE 



12 inches' 
3 feet 
5 1/2 yards 
40 rods . 



= T foot 
= 1 yard 
= 1 ro^d 
= 1 furlong 



\ 



8 furlongs = 1 mile 



Apprentices have as a basic tool, a steel rule that measures to the nearest one- 
thirty-second (1/32") of an inch. In most shops a tolerance of .1/32" is allowed / 
im most measurements. . ' ^ , ' 

To read measurements, merely calculate where on the rule the mark falls. \ ' . / 



f. 
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INDIVlbUALIZED LEARNING SYSTEMS 





\ 1 



Read the cfistance f.rom the start of the ruler to the letters A through 0 to the 
nearest l/32 "and place your answers in the assigned space below. ■ ' •■ 



8 



A 



1 



• f 
I 



I 



I, I ! .! ■ ! I I 



a JuULA .i.y Aw. C- ..IJ, 4..,' . i 

t 



3 ' ' , 41 



I r 




^v^.ii !:::niijMi;;'iij:iil!!riiihl/ 



V 
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K. 



N. 
. 0. 



1 15/32 

2 15/32 

2 31/3? 

3 3/8 ' 

3 9/16 

4 1/32 \ 



( 
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" It^DIVI-OUALIZEp UEARNlNG SYSTEMS 




Find .th^ jengfch'ot/k^^^^ line segments to the nearest 1/32 

{/^}yiaii:meid^ur:e^frm the "i nside 'of encHnark .on the line segments.) ^ 



7 



/ 



A = 



I 



B 



D = 
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Draw a line segment equal lb each of the following lengths to the nearest 1/32". 

' * ■ * ♦ ■ 

Use the given end mark 'as the left end mark for t^e segment. 



r 



f ) S S/''V' 

i 

J / > 
> / I 



I 
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WHpLE NUMBERS 




\ 



• « , ■ •' * ** »• - t 






... . ^ ■: ■ . . - ■ 

■■• ' r : •-. ' "... 


» / , ' ... ' . 

'J : ■ : „ 

' ; . ■. - . \r ■■■ . 


•• > ■ 

■ < 




)....- ■ ■. . ' ■"' ^, --^ ' . 

■ ■;' ■■- J *A ■: . .. , • .;. 










'Goal: 


. Performance Indicators: " 

' :■ . . * . ' ■ . ' . 




The apprentice will be able to ; 
cprnpute with whole numbers/ v;. -i, 


"• ■ • * •* ■ ■ 

l,x Add whole numbers » '\ ^ 
>2V Subtract; whole numjj'erst 
3\ Multiply wliole nunbers* > 






..Divide whole nunbers. 






■ ' : <#" ' 




c ' . ■ 


/ .. ' ' N ' , 




♦ 


■ * ', ' ' * . s ". ■ ' ' \* 




O 1 . ■ 'l 1.1 II . L II. HIM .. 1 1 1 


. , /•'. ' \ ' y '•' ■ . * .• .. • 
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■M III, • — ,1 ,i ■'># — ii^-^- — ^ .f .. < . ■ . . — -^^ — r*- — 




If an, apprentice in^any of today^s skilled trades is to achieve his or her goal. of 
becoming a top-flight jouisneyman, he. or she must haVe a good working knowledge ^ of 
\basic mathematics. Problems, involving cpiTWipn and decimal fractions, percent-, 
ratio.and proportion, compound numbers, and areas and volumes are regularly 
encountered in the trades. ■-Because of their importance to the' apprentice, these • 
basic concepts -are, taken up in turn in; subsequent modules of this un.it. The " ' 
present module provides a review of thf '.atMifion, subtracti'on, multiplication and 

pivision of whdte numbers --numbers that do not contain fraaions atid that are- not 

■ . . . . ■. , ■' ■ . ■ ' ■ • . ■ 

in themselves fractions. . ' 



1 ' ■ ■' 



» v. 
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INOIVIOUALIZEO ^EARNING SYSTEMS 



Study 





This study gui^e ^ designed to help you successfully complete this module, 
Check off th« following steps to completion is yoG^finish them. 



SJEPS TO COMPLET.ION . 



1. 



Familiarize yourself with the Goal and Performance Indicators on the 
title page of this module. ' • 



2} 



3. 



5. 



Read the Introduction and study the Information section of .the module. 
It is .intended to provide you with the math skills necessary to 
successfully complete the assessment portions. 

r 

Complete the Self Assessmen't sedtiOn of the module. You may refer to 
the Ir^forrnati on section for -help. 

m 

Compare your Sel f Assessment answers with the correct answers on the 
Self Assessment Answer Sheet 'immediately fpllowing the Self Assessment . 
exam. .If you missed more than one of the Self Assessment exam questions, 
go back and re-study the necessary portions of the Information section, 
or ask your instructor for help. If you missed one or none of these 
problems, go on to' step 5. 

Complete the Post Assessgient section of the module. Show your answern 
to the instructor. It is recommended that yo.u sTcore 90% or better on 
those Post Assessment exams with 10 or more problems, or miss no more " . 
than one problem on those with fewer than 10 proble^isV before being 
allowed to go on to the next math jnodulel ' * ' 
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Information 



WHOLE NUMBERS 



A whole number is, any one df the natural numbers such as 1, '2,/5,' etc. Numbers 
represent quantities of anything. Thfey can be added, subtracted, multiplied or 
/di vided. ' « 



ADDITION ' .. * . . , 

Addition is the proces-s of combining two or more quantities (numbers )'tV fl'nd* a 
total. The total is called the sum. Addition is indicated by the plus'U) sign 
and may be writ^n as42 + 2: ^The sum may be indicated by using the, equal (f) sign. 
Example: 2 + 2 = 4. f Another way of w>^iting ishe same thing showing the suiiilof 4 is 

T +2 ^--^ ^> _ - / 



. The following problem is inclj/ded to. refresh* your memory of basic addition in trade 
• terms. - ■ 

ADDITION PROBLEM ' . . . ' ' 

Three bricklayers working together on a job each laid the following number of brick 
in one day. First bricklayer >aid 887, second bri^layer laid 1123, and the third 
bricklayer laid 1053 brick. How 'many brick did all three lay that day? 
Answer: 887 .+ 1 123 + 1 053 = 3063 brick " " . 

SUBTRACTION . • ' ' 

» 'Subtraction is the process of taking something away from the total. The portion 
which is left aftef taking some away is called the difference. ^The sign which 
Indicates that'one quantity (number) is to be subtracted from another is the 
minus (-) sign. Example: 6 - 4; .In this example, 4 is being subtracted ^romd 
the difference is 2 or 6,- 4.= 2. Another way* of writing tTfe same thing is: ^ • 
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• SUBTRACTION PROBLEM . 
^ A mason qrdered 75 bags of cement and used 68 bags on the job. How many bags of 

cement were left? * • % 

Answer; 75 - 68 = 7 bags . ^ , 

'MULTIPLICATION - , A 

Multiplication is the process of repeated addition using the same numbers. pj)r 
example, if 2+2+2+2+2 were to be summed, the shortest method would be to 
multiply 5times2 tb get the total of 10. The sign used to indicated multiplication 
is the times (x) sign. In the previous example, 5 times 2 equals 10, would be 
written 5x2= 10. This may also be written as: * 

^ '• . ■ . < ' 

X 5 ^ I* 
^ 10 

MULTIPLICATION PRGfBLEMS 

If J bricklayer can lay 170 brick an hour, how many brick would be laid in four^ . ■ . 
hours? ^ ^ \ 

Ar>swer: 170 x 4 = 680 brick * > ,' ^ ^ 

One type of brick cost $9 per hundred. If 14,000 brick were ordered, how much would 
they cost? \ " 

Answe>jt $9 x 140 = $1260. Note: The brkk were H each, $9 per hundred or $90 



per thousand. Therefore, the answer could have been determined by multiplyi 
9i X 14,000, $90 X.14 or $9 x 140. 



ng 



DIVISION * 

Division is the process of finding'how many times one number is contained (iU.th^ri ' 
another number. The division symbol is For example, when we wish to find how 

many "times 3 is contained in 9, we say 9 divided by 3 equals 3 or 9 f 3 = 3.* Tlio 
answer is called the quotient. If a number is not contained in another* nuiiiher .tn 
equal number of tintes, thp/ amount left over is called the remainder. The followinij 
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problem illustrates such a situation: 9 7 4 = 2 with 1 left over. For purposes of 
calculation, the problem is generally written this way: 

2 ■ ■ ' - 

4 /^ or 2 1/4 . ' 
8 ' 

1 remainder ■ , . 

' DIVISION TOBLEMS ' . . . . 

If^a set of steps" had 8 risers and the total height of all the steps (total rise) 

was 56 in. , what would the height of eacl% step be? ■ ^ 

Answer: 7 . 

8 ^ or 7 i n . 



If a brick veneer wall requires five brick to lay up'l sq. ft., how many square 

1.17 
5/W 

5_ ' ' ' . 

8 

37 ^ . . 

V 35 • • 
T 



feet would 587 cover? 
Answer: 117 2/5 sq.^ft. of wall 



I 
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5€lf 

^ AssEssment 




. ■ » 

^ Listed below eacH problem aVe four possible answers. DecljUe which of the four is 
correct, or most nearly correct; then write the letter for that answer in the blanl^ 



space to the left of. the problem. 



2. 



3. 



The estimated cost of a roof on a small building was $1,553, 
cost was $1,395. What was the amount saved? 

a. $146 c. $168 

b. $158 d. $185 . 



The actual 



A contractor buys .637 ft. of daves trough for a foOfr-family apartment. 
On completion of the job, he finds he has 48 ft. of the trough left. How 
many feet of the material has been used? . * 

a. 569 c; 569 

b. 578 d. 598 

A contractor buys 400 sacks of rock for three different jobs. On the ^irs' 
job he uses 78 sacks; on the second, 85 sacks; and on the tKird, 205 
sacks. How many sacks are left? . • \ ' 



a. 

b. 



30 
31 



c. '32 

d. 33 



A contractor's bid on a school buildi ng is $78,265. When one wing is 
imitted to cut costs, he is ab.le to cut his bid by $16,228. What is 
the new figure? 

a. $60,P39 ' c. $62,037 ' 

b. $61,038 d. $63,063 



If a dealer gets a- shipment of 24,900 lbs. of tile, how many tons -does 
he receive? |P 



a\ 12 
b. "24 



c. 120 

d. 240 



6.. 



A roofer works 40 hours at $3.00 per hour. and 10 ^oups at $4.00 per hour, 
How much does the rooTer earn? 



a. $140 

b. $150 



c. $160 

d. $170 
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7. 



If a bundle of rock lath weighs 35 lbs. ■and it is permissible to place 
700 lbs. on any one area on a floor, how many bundles can be placed on 
any one area? « : 



a. 20 

b. 22 



c. 2.4 

d. 28 



8- If 5 lbs. of putty are required to install one Ivght of. glass, how many 

lights can be installed with 85 lbs? 



a. 
b. 



16 
17 



c. 18 

d. 19 
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Self Assessment 





2. • c 

3. c 

4. c 

5. a 

6. c , 



" 7. 
8. 



/ 
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INDIV^^UALIZeD U^ARNING' SYSTEMS 



Assessment 




Listed below each problem are foUr possible answers. Decide which of the four is 
correct, or most nearly corrett; then write the letter for that answer in the b^ank 
space to the left of the problem. 



1 



686 +240+1 ,320 + 16 + 400 = 



a. 
b. 



2,452 
2,653 



c; 2,662 
d. 2,76 



16 + 480 + 26-+ 15 + 6,000 = 

a. 6,436 . 

b. 6;437 



c, 
d. 



6,536 
6,537 



29 +' 1 5 + 24 + 1 3 + 1 0 

a. ^0 

b. 91 . 



c. 92 

d. 93 



4. 



280 - 116 = 

a. 154. ' 

b. '163 



c. , 164 

d. 174 



5. 



40 - 16 = 

a. 21 

b. 22 



c. 23 

d. 24 / 



220 - 38 = 

a. 172 

b. 173 



c. 181 

d. 182 



7. 



292 X 16 = 

a. 3,573 

b. 3,772 



c. 4,672 

d. 4,772 



8. 



460 X 15 = 

a. 5,900 

b. ^ 6,900 



c. 7,900 

d. 8,900 
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• 7.3 


» 






, ADDITION AND SUBTRACTION. OF COMMON , ' 

it — ^ . ^ ^ 

'. ^ FRACTIONS AND MIXED NUMBERS 












• 


* 

\ 






Goal: 


r 


Performance Indicators : 

8 

■ ; 




The apprentice will be able to add 
and subtract common fractions, and 
mixed numbers, 

• 


1* Add fractions and riRxed 
numbers. 

2. Subtract fractions and mixed 
numbers. 

• 




i 




* « 


\:' ■ 


1 

O 
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Introduction 




.In solvirvg the many kinds of mathein^tkal problems that are encountered in thg 
skilled tr^es/the mechanic will ofWri find it necessary to work with fractions 
as well as whole numbers. The Info^ation section for this topic introduces 
common fractions-fractiops in which^fcoth the numerator and the denominator are 
.expressed, as ih 1/4, 3/8. or n/32-and includes practice problems in the 
addition and subtraction of common Vi^actions and mixed numbers (numbers that 
consist of whole numbers and fractions). 



1/^ 



A 
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Study Guide 





Th i s s tudy gui-de - is xte^ignecf to " heT p' you sub^s s f .ul 1 y cbnipl e te th i s modu 1 e , 
Check off the^ foil owii?g steps to completipn-as yo'u firilsh tbem. 



STEPS TO ;COMPL&TION 




Familiarize yourself w-fth thf? Goal and Performance Indicators on the title* 
page of this module. '. ' 



Read the Introduction and study the Information sectipn of the module 
It is intended to provide you with the ma/:h skills necessary to 
successfully complete the assessment portions. . 



-4.. 



_ Complete the Sel f Assessment section of this module. You may refer to' 

the Information section for help. / ' 

■ ■ / . . ' 

_ Compare your Sel f Assessment answers with the correct answers on the 
Self Assessment Answer Sheets immediately following the. Self Assessment * 
exam. .If you missed more than one of the Self Assessment exam 

fcquestions, bo back and re-study the necessary portions of the Information 
section, or ask your instructor for' help. If you missed one or none of 
these problems, go on to step 5. 

Complete the Post Assessment section of the module. -Show your answers 
to the instructor It is recommended that you score 90% or better on 
those Post Assessment exams with 10 or more problems, or miss no more 
than one problem on those with /fewer than 10 problems,, before being 
allowed to go on the next math/ module. ' • - 
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FRACTIONS 



0^ 



A fraction is one or mqre parts of a whole. Fractions are written with one number 
over the other (U2 or 1/4 or 3/4). J - ' 

■ ^ ■ ^ ■ ■ • * ■ . 

The top number is called the NUMERATOR, and the bottom number is called the. 
DENOMINATOR. The denominator identifies the number '5? parts into which the whole^ 
is divided.' The numerator indicates the number of parts of the whole which is of 
Qoncern. In reading a fraction, the top number is always read first. For example, 
1/2 would be read "one half"; and 3/4 would be read "three fourths" and 3/8 would 
be read "thnee eighths." 

A fraction should always be reduced to its lowest denominator. For instance, 3/2 
is not in correct form. It should be 1 1/2 because 2/2 = 1 and 1 + 1/2 = 1 1/2. 
The 1 1/2 is called a MIXED NUMBER. Always when the numerator and denominator <.re 
tire sdTTie number as 1/1, 2/2, 3/3, etc. they are equal .to 1 . 

ADDING FRACTIONS ' ' /^'^ ' ' , 

The easiesi^ractions to add are those whose denominators (bottom numbers) are (.he 
same, as l/8\3/er) Simply 5dd the numerators (top numbers) together an^ keep the 
same deneminatojT^For example, 1/8 + 3/8 = 4/8 or 1/2. (Reducing the fraction 
to its lowest denominator is preferred.) Another example of reducing to the lowest 
denominator is 8/24 = 1/3, because 24 may be divided by 8 three times. 



^'^lljJS^^ ^° ^^^^^ ^^^^ different denominators (bottom numbers), multiply^ 
both riuR||n|r ^nd denominator of each fraction by a' number that will make the 
denominalrs equal. For example: 1/3 + 3/5 = ^S^^ 9/15. Observation indic<il.od 
that 15 was the smallest, number that coOld be divided evenly by both denominators. 
To complete the example, S/15 + 9/15 - 14/15. Therefore, the surti of 1/3 and 3/S • 
is 14/15. ■ , . 



PROBLEMS IN ADDING' FRACTIONS 

What is the flight of one stretcher course of brick if the brick are 2 1/4 in. 
hi^^h and the Jiortar joint is 3/8 in? 

Answers: 2 1/4 +,3/8 = 2 2/8 + 3/8 -2 5/8 in. height for one course 

'A mason estimated the following amounts of/mortar required for a job: 5 1/2 cu. 
yd., 11. 1/3CU. yd. and 6 1/4 cu. yd. What is total amount of mortar required 
for job? , . , . 

Answer: .5 1/2 +111/2+6 1/4 ' ■ ^ 

= 5 6/18 + 11 4/12 + 6 3/12 ' . ^ . 

=^ 22 13/]*^ = 23 1/12 cu'. yd. of mortar ' 

'subtracting fractions 

Change all fractions to the same common denominator as "was done for adding fractions 
When the denominators are the same,^ subtract the numerators. 
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Self 

AssGssment 



Note: The value of a fraction is not changed when both the numerator and denomina 
tor are multiplied or divided by the same number. 

Reduce to halves. (A denominator of 2) *^ 

= _ 8/16 = . 16/8 = < . 



Reduce to 8ths. 
4/16 = 1,6/32 * 



32/64 



Note: Divide the numerator and denominator by the same numlper. When both the 

numerator and the denominator cannot be divided further by the same number, 
the fraction is expressed in its lowest terms. 



Reduce to lowest terms: 
4/16= 14/16 => 



28/64 = 



16/32 = 



12/16 = 



24/12 = 



No_te: To reduce an improper fraction (where the numerator is larger than the 

denominator) to its lowest terms, divide the numerator (above the line) l)y 
the denomina-tor (below the line). 

Reduce the resulting, fraction to its lowest terms. 
5/2 = _ 1o/3 = 10/5 = 

Note: 'To change a mixed fraction to an improper fraction, multiply the denomin..l.or 
by the whole number and add the numerator. Place the result over tho 
denominator. ' . • 
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Change to improper fractions, 

1 3/4 = _ 8 7/8'« ^ 3 1/4 = 10 2/3 = 



How many eights-of an inch are there in each of the following lengths of steel?. 
^ 3/8" = _jfL 4 3/8" = 7 3/8" ,= ^ . ' 

Np_te: The smallest number that can be divided by all the! denominato/rs is call-od 
the LOWEST COMMON DENOMINATOR. ' 

* 

To reduce fractions to the lowest cornnon denominator, divide the number 
selected as the lowest common denominator by the denominator of each given 
fraction. 

Multijply both the numerator and denominator by this quotient. 

Note: To add fractions, change to fractions having a le^i^t cormion denominator, 

Add the numerators.' . Write the sum over the copinpn denominator. Reduce the 
result to its lowest terms. , ' 

Addition of common fract^imis^: 

^ 5/6 = ' 1/3 + 1/16. = 5/8 + 3/4 + 3/8 = ' 



Addition of common fractions and mixed numbers: 
121 + 7 5/12 = 1 17/64 + 1 13/64 + 9/32 = 



No_te: To subtract a fraction from a whole number, take one unit from the wholo 
mjmher and change U into a fraction having th« same denominator as the 
fraction which is to be subtracted. Subtract the numerators of the original 
fraction from the one unit that was changed to its fractional value. Rodiice- 
the resulting fraction to its lowest terms. Place the whole number next (o 
the fraction. 



4 7 
-3/4 -15/16 



\ 



Note: To subtract a mixed number from a whole numljer, borrow one unit from the 
whole number '.and change it to a fraction which has the same denomi nc«t(,r .f. 
the mixed number. Subtract the fraction part of the mixed number from Ihv 
fraction part of, the whole number. Subtract the whole numbers, and reduce 



/'v 

the-TOsultlnq mixed number to lowest terms. 

2 3 27' ' . ' 

- 1 1/3 - 1 3/8 >1 5/Jj6 ^ ^ 

ll!5^-' "''o subtract two mixed numbers, change the fractional part of each minced 
number to the leasj: conwon denominator. Borrow one unit, when necessary, 
to make up a larger fraction than the one being subtracted. Subtract the 
fractions first, the whole numbers n^xt, and reduce the result to lowest 
'terms. • ' , 

I 

Note: To add and subtract fractions in the- same problem, change all fractions to 
the least common denominator. Add or subtract the numerators ' as required. 
Reduce the result to lowest terms. 

* 

1 3/5 7 5/6 18 7/8 
-1 1/5 -2 1/6 . -9^3/8 ■ ■ ' • 




IIVUI VIUUMLI^ltU ■ LtAHNINO bYbltMb 



• Self Assessment 
Answers 




Reduce to halves: 1/2 1/2 4/2 



Reduce to Sths: 2/Q 4/8 4/8 



Reduce to lowest terms: 1/4 ' 7/8 7/16 1/2 ' 3/4 



Reduce the resulting fraction to -its Ibwest terms: 2 1/2 3 1/3 2 

Change to improper fractions : 7/4 71/8 13/4 32/3, 

How many eights of an inch are there in each of- the following lengths of steel 

1 1 35 59 ' • . ' 

Addition of c9n»non fractions £uid mixed numbers: 128 5/12. 2 48/64 — 
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Post 

Ass€ssm€nt 




Listed below each problem are four possible answers. Decide which of the four is * 
correct, or tnost nearly correct; then write the letter of that answer in the blank 
space to the left of the problem. . •" 



1 



2. 



6. 



The improper fraction 48/32 expressed as a mixed number is: 



a. 
b, 



1 15/32 
1 1/2 



c. 1 5/8 
" d. 2 1/32 



The mixed number 4 3/16 expressed as an improper fraction is: 

a. ie/8 c. 67/16 

b. 43/16 d. 35/8 

What is the least common denominator for , the following group of fractions: 

1/8, 1/2, 1/4 and 1/12 .. ' , 



a 

b. 



12 
18 



c. 
•d. 



24 
48 



What is "the sum of the following fractions: 1/2, 1/3, 1/8 and 1/12? 



a. 1 3/12 

b. 1 1/12 



c. 1 1/24 

d. 1 1/48 



If 1/2 is subtracted from //8, the difference is 



a 
b 



3/8 
5/8 



c . 
d. 



1 1/8 
1 3/8 



The sum of 1 1/2, 5/6, 14, and 20 2/3 is: 



a. 36 2/3 

b. 36 f7/18 



37 

d. 37 2/9 



One roof is 1/3 larger in area than another. The Smaller ronf t.ikcs ^4 
square? of roofing material. How many squares of roofing material wiJl' 
the larger roof take? , , * 



a . 
b. 



32 
34 



c. 
d. 



36 
37 



45 



.One-third of a box of glass is needed to gla^e the north (.'levation of 
a building; 2/3 of a box is needed to glaze the south elevation; 1/6 
of a box is needed to glaze the east elevation^ and 1/? of a box is 
needed to glaze the west elevation. How many boxes are needed to glaze 
all four elevations? , # . - 

a. . 1 1/6 c. 1.1/2 ' • 

b. 1 1/3 d. 1 2/3" 

From a bundle containing 101 linear feet of molc^ng, a cabinetmaker 
uses the following amounts: 11 1/2 ',r8 3/4', ,12 1/8' and 9 5/0'. How 
many linear feet of molding does he usis in all? 

a; 38 1/2 • c. 39 3/4^ 

•b. 39 1/4 d. /II 5/6 ^ 

How many linear feet of molding remain in the bundle in problem 9? 

- 59 1/6 c. 61 3/4 ' 

b. 61 1/4 d. 62 1/2 

From a roll of hanger wire weighing 100 lbs., a lather uses the followirly 
Mtounts: 6 lbs., 18 1/2 Ibsr., 9 1/8 lbs., and 22 1/4 lbs. How many 
pounds of the wire does he use in all? 

a. 54 1/4 . c. 55 1/4' 

b. 54 3/4 ; ^ • ■ d. 55 7/8 
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MULTIPLICATION AND DIVISION OF 
COMMON FRACTIONS AND WHOLE AND MIXED NUMBERS 



i 






Goal: 


' Performance Indicators: 




• 

The apprentice will be able to 


ft 

1. Multiply fractions • 




multiply and divide coramon 






t ract ion,s and whole and mixed 


2. Divide fractions* 




numbers* 








3, ' Multiply and divide problems 






that contains both fractions 




• _ 

V. 


and whole and mixed numbers ♦ 

• '% 

•> 

• k,' ■■ ■ 


i 




• 
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Introduction 




f ■ ■ • ^ 

The previous module reviewed the rules and prpcedures for some fundamental 
operations with common fractions: reduction of fractions, finding the lowest 
common denominator, and adding and subtracting fraction^ and mixed numbers. The ' 
study assignment for the present module concludes the review of common fractions, 
covering the rules and procedures for multiplying and dividing conrion fjractions 
and common fractions in comf)i nation with whole numbers and mi xe<f numbers . 



\ 



\ 
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Guide 




This study guide is designed to hejp ypu successfully complete this module, 
Check off the following steps to completion as you finish them.. * 

' ' : STEPS TO COMPLETION 



1.. 



Familiarize'yourself with the Goal and Performance Indicators on tht? 
title page of this module. • ' 

Read the Introduction and study the Information section of this module. 
It is intended to provide you with the math skills necessary ta 
successfully complete the assessment portions. 

Complete the Self Assessment section of the module. You may refer to 
the Information section for help. 

I 

Compare the Self Assessment answers with the correct answers on the 
• Self Assessment Answer Sheet immediately following t-he Self Assessment 

exam, if you missed more than one of the Sel Assessment exam (|i/estions, 
"go back and re-study the necessary portions of the Information scktion, 

or ask your instructor for help. .If you missed one or none of these 

pr^rtrHems/go on to 6tep 5. 

Complete the Post Assessment section of the module. Show your answer*, 
to the instructor. - It. is recommended that you^score 90^^ or better on 
thosl^Post Assessment exams with 10 or /nore problems , or miss no more 
than one problem on those with fewer than 10 problems, befort? bring .illowfd 
to go on the next math module. 
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MULTIPLYI|NG FRACTIONS - ; ' 

The procedure for multiplying fractions is to multiply the numerators together ' 
to find the numerator for the answer. Then, multiply the denominators together to 
find the denominator for the answer. The answer is called a PRODUCT and the fraction 
is reduced to its' lowest form. Example: 4, times 5/8 = 4/1 x 5/8 = 20/8 = 2 4/8= . 
•2 1/2. ■ . 

PROBLEMS IN MULTIPLYING FRACTIONS . 

If standard brick are used which are 2 1/4 in. thick to lay a 'wall with 3/8 in. ' " 
mortar joints, what will the height of the wall be after nine .courses? 
Answer: First, add the thickness of one mortar joint to the thickness of one brick 
(2 1/4" + 3/8" = 2 5/8"). Then multiply 2 5/8" ti'mes 9 to find the height. 2 5/8" 
X 9 = 21/8 X 9/1 = 189/8 = 23 5/8 in. " - . . 



If a set of steps are five risers high and each riser is 7 1/4 in., what is the 
total rise of the steps? " 

Answer: 7 1/4 x- 5/1 ^ 29/4 x 5/1 = 145/4 = 36 1/4 in. 

What is the length of a 28 strfetcher wal 1 if each stretcher is 7 1/2 in. ^nd l.he 
mortar joint is 1/2 in.? - 

Answer: 7 1/2" = 1/2" = 8"; 8" x 28" ="224"; 224" f 12 = 18 2/3' (2/3 x 121 24 /,t / 
= 8 in.) Therefore the length is 18'8" " / 



DIVIDING FRACTIONS / 
The process of dividing fractioTt^is accomplished by inverting (turning. up sid*? dowti) 
the divsor and then multiplying. For example, 3/8 ; 3/4 is solved by chanqinw tho 
3/4 to 4/3. Therefore, 3/8 ; 3/4 = 3/8 x 4/3 = 12/24 = 1/2. 
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PROBLEMS IN DIVIDING f^RACflONS ' ^ 
How many risers 7 1/2 in. high would be requirect to construct a flight of concrete 
steps 3' 1 1/2" high? 

Answer: Change 3'1 1/2" to 37 1/2"; Divide 37 1/2" by 7 1/2; 75/2 15/2 = 
75/2 X 2/15 = 150/30 = 5 risers ' ' " 

S . ■■ • 

I 

If a brick mantel is corbeled out 4 1/2 in, in six courses, how much does eac/ 4 
course project past the previous course? 
Answer: 4 1/2 : 6/1 = 9/2 x 1/6 = 9/12 = 3/4 in. 

If a story pole was 8*11 1/2" long and divided irtto '39 equal spaces, wha/ is the 
length of each space? 

'Answer: 8'11 1/4" 7 39 = 107 1/4' 39/1 = 429/4 x 1/39 = 429/156 = iJ^Mn^e 
2 3/4 in. . 
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Self 

Assessment 




> How many pieces of 10"yl6" flat bar may be cut from a 12-foot piece of stock if 
.you allow 3/16'i for th^ kerf? - • 



How many pieces of stock 7/8" long can be cut from a 30" bar of drill rod if 1/16" 
is allowed on each piece for kerf? . . ' 



Determine center distance A. 
A - ' 



\ 



J 



A 



"■'1 
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Self Assessment 
flnswefs- 




7^ 



* 13 pieces ofjflat bar 



32 pieces of stock 



A = 1 25/64 
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Assessment 





Listed below each problem are four possible answers. Decide which of the four'«s 
correct, or most nearly corre'ot; then write the letter for that answer in the 
blank space to the left of the problem. 



2. 



4. 



6. 



7. 



8. 



The product 6f 1/2 x 7/8 is: 

a. 1/8 • c, 

b. 5/16 d, 

The product of 3/4 x 2/3. is: 

a. 5/1.2 ■ c. 

b. 1/2 d. 

The quotient of 1/2 - 1/4 is^: 



a. 1/8 

b. , 3/4 . 



^ ,d. 



7/16 
1 1/8 



5/7 
8/9 



1 

2 



The quotient of 1/4 - 1/? is: 



\ 



a. 1/2 

b. 4/6 



c. 5/6 

d. .13/18 



c. 3/4 

d. 1 1/3' 



The quotiertt of 1/4 ; 1/3 is 

a. yl/9 ' ■ 

b. V6 _ Vv.' • 

If a roll of ca>^pet weighs' 467 1/2 lbs. and a running foot of the carpet 
weighs 2 1/8 lbs. » how many, r^u.nning feet" are in the roll? 

a. 200 " c. '374 

b. 220 d. 9P5.,- , . 

A type of linoleum weighs T' 5/6 lbs . per running foot. How many poufids 
does a roll containing, 59 ?/3 »?unfting feet w6i^? 

a^l03 1/6 ' A ■xiJ^-'lOS 7/S 

109 2/3 , ■ . a. 116 7/18 



^;|iiece of pipe must be cut td 3/8 the length of another pipe, which Is 

9'nong. How long a piece must be cut? 

a. 3 1/4' c. 4 1/4' * * 

b. 3 3/8' ■ : . . d. 4 3/8' 



■ ' . / • ■ 

What is the height of the second floor above the'fiKt if the stairway 
connecting the floors has 16 risers and each riser is 7 ]/V hiqh? 

a. 8' 10" • 'c. 9'6" 

b. 9'0" o • d. . 9'8" 

A truck rated at 1 1/2 tons'^is to be used to pick up surplus gravel at 
five local job sites and return it to the yard. The amount of 'surplus 
gravel at each site is as follows: job A, 3/4 ton; job B, 3/8 ton; 
jo.b C, 1 7/8 tons; job D, 1 1/2 tons, and job E, 2 5/8 tons. How many 
trips to the yard must the truck make to return" all the gravel? 




6 
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Goal: 

» 


Performance Indicators: 




The apprentice will be able lo 
conip.uLe compound numbers. 


1. 

2. 


Reduce compound numbers. 
Add compound numbers. 


• 


/ 

9 


3. 
A. 


Subtract compound numbers. 

Multiply compound numbers by 
v;hole numbers. 


w 


J 


5. 


Divide compound numbers by 
whole numbers.^ 




\ 


0. 


Add nnd subtract corapound 
mixed numbers* s 




, f 








O ».^. r « .„„„, 




ni M,i 1 .irnl ' 
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Introduction 




Workers in the skilled trades frequently must solve, problems in\?olving the addition, 
subtraction, multiplicaltion, and division of compound numbers, which are expressions 
containing two or more unlike but related units of measure, such as 6 ft. 2 in. or 
4 lb. 3 oz. Each of the two or more parts of a compound number is called a denomi- 
nate number. In the examples given' above. 6 ft., 2 in., 4 lb., and 3 oz. are all 
denominate numbers. • ^ 



r ■ 
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study Guide 




This study guide is designed to help you successfully complete this module, 
Check off the following steps to completion as you finish them. 



^ 1 



STEPS TO COMPLETION 

Famil^rize yourself with the Goal and Performance Indicators on the 
title page of this module. 



3. 



Read the tntro.duction and study the Information section of the module. 
It is -intended to provide you with the math skills necessary to 
successfully complete the assessment portions. 

Complete the Self Assessment Section of the module. You may refer to 
the Information section for help. 

Compare your Self Assessment answers with .the correct answers on the 
Self Assessment Answer Sheet immediately following the Self Assessment 
exam. If you missed more than one of the Sel f Assessment exam questions, 
go back and re-study the necessary portions of the Information soction, 
or ask you instructor for help. If you missed one or none of these 
problems, go on to step 5. 

« • •* • 

Complete the Post Assessment section of the module. Show your answers 
to the instructor. ' It is recommended that you score 90%'or bettor on 
those Post Assessment exams with 10 or more problems, or miss no more 
than one problefn on those with fewer than 10 problems, before be^ng 
allowed to go on to the next jtiath module. 



I 



C 
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Information 





REDUCTION OF COMPOUND NUMBERS ' / 

The principles of adding, sul?tracting, multiplying, and dividing compound numbers 
are outlined in the illustrative problems presented in this. topic. Each problem 
i? accompanied by its step-by-step solution. 'The units of measure chosen for the 
problems are feet and inches, but the principles demonstrated apply^equal ly to 
compound numbers involving pounds and ounces, hours and minutes, and the likef 
Except in the case of the simplest addition and subtraction problems, the reduction 
(changing) of related but unlike units is an essential setp in working with com- 
PQUnd numbers. Jhis is so because only like units can be combined in an arithniet- 
ical operation. After this reduction has been accomplished, operations involving 
compound numbers can be performed in the conventional way. 

Reduction from higher to lower denomination units 

Vobletn: Reduce 13 feet to inches 

Step 1. r = 12" 

Step 2. 13 X 12 =. 156" 



Reduction from lower to higher denomination units 
Problem: Reduce 216 inches to feet 

216" f. 12 = 18' r 



Step 1 
Step 2, 



•'ADDITION OF COMPOUND NUMBERS 



'Problem: Add 2 '7" and 8'10" 

Step 1. Add the -inch column. 
7" + 10" = 17'; 

Step 2. Reduce the inches to feet and inches 
17" = 1'5" 

'Write the 5" in the sum and carry the 
remaining 1' to the foot column 



2'7" 

+8 '10" 

2'7'' 
+8' 10" 



SygJRACT I ON OF COMPOUND NUMBERS" | 

* Problem: Subtract 3' 4" fr*om 9' 2" * 9 '2" 

Step 1.- Since 4" cannot be subtracted from 2", — 
borrow 12" from the 9' and add to the 
^ thus changing 9' 2" to 8' 14" 

Step 2. Subtract both columns " 8'14" 
14" > 4"*= 10" .3-4" 

8' ' 3' 5' ' 

MULTIPLICATION OF COMPOUND NUMBERS BY WHOLE ||)JMBERS 

Probl?m: Mul tiply ^37" by 8 ^ 

Step 1. Multiply the inches by 8. 
7' X 8 = 56" 

Step 2. Reduce the product to feet. 
56" = 4'8" 

m ^ 

Step 3. Multiply the number of feet in the multiplicand by 8 



Step 4. Add the results of Steps 2 and 3.. , 3'7" 

4'8" + 24'8" = ^ X 0 • 

«» - ■ ■ 24^4 '8" = 28'8" 

DIVISION OF COMPOUND NUMBERS BY WHOLE NUMBERS ..." / 

Problem: Divide 31 '3" by 15. ' 
Step 1 . Reduce the feet t^_inches. 31' = 372" 
Step 2. Add the total number W inches. 3" + 372" = 375" 
Step 3. Divide thg sum by 15. \375" ; 15 = 25' 
Step 4. Reduce. the tUotient to feet. 25" = 2'1" 

ADDITION AND SUBTRACTION ^OF COMPOUND MIXED NUMBERS 

If the lowest-denomination units in an addition or subtraction problem involving 

compound numbers are expressed in fractions, we mist first reduce the fractions to 

the lowest common denominator before proceeding with the calculation. The 

following addition problem illustrates this point. ' v 

Problem: Add 12'8-l/2", 17'4"-3/8", 5'5-l/4", and* 2' 10-5/8" . 

Step 1. Reduce the fractions to terms of the . • LCD ^ 6 

Jow^ denominator 1/2^ i^W 

Step 2. Add the fraction column and reduce the sum ^^mmv^^" 

to inches. 4/8" + 3/8" + 2/8" + 5/8" = 14/8" lo! 

14/8" = 1-6/8" = 1-3/4". Write the fraction ^. - 
/ ^ 3/4" in the sum and carry the 1" to the T J,n 

inch column. ^ i-Z/W 



Step 3. Add the inch column and reduce the sum C2')(r') 

to fe^t and inches. 1" + + 4" +5" 12' 8-4/8" 

+ 10" = 28". Write the 4" in the "sum 17' 4 -3/8"^ 

« and ca^ry the 2' to the foot column. 5' 5-2/8" 

Step 4. Add the foot column... 2' + 1 2' + 1 7' + 5 ' ^ 10-5/8" 
+ 2'' s 38' ' ' 

V 

MULTIPLICATION OF COMPOUND NUMBERS BY COMPOUND NUMBERS 

To find an area for which both the length *njJ width are e)!:presses in compound 
numbers, one can multiply the compound numbers, but this can be time consuming, 
especially if fractions are involved. It is often sufficiently accurate to reduce 
the compound numbers to the nearest mixed denominate numbers to simplify multiply- 
ing them. For example, to multiply 2'6" by 8' 3-3/4" to find the area of a panel, 
change the 7" to 1/2' and 3-3/4" to 1/3'; then multiply 2-1/2' by 8-1/3'. In 
fact, for estimating purposes it would probably be sufficiently accurate to 
multiply 2-1/2' by 8-1/2'. If a more accurate answer is essential, reduce both 
compound numbers to feet and twelfths of a foot, then multiply the resulting 
denominate numbers; or reduce both compound numbers to. inches, then^multiply. The 
result will be st^uare feet or square vnches, depending upon the method used. 
(Remember that' a square foot contains 144 square iciches.) 

DIVISION OF COMPOUND, NUMBERS BY COMPOUND NUMBERS 

Occasionally the need arises to divide one compound number by another compound 
number, for example to find out how many times one shorter length is included in 
•another longer length, as in the problem that follows: 
Problem: Divide 12'8" by 3'2'*. ^ 

* ■ ' * 

Step 1. Reduce the feet to inches in each compound number. 12' = 144"; 
H 3' = 36". 

Step 2. Add the inches in each reduced compound number. 144" + 8" -■ 
152"; 36" + 2". =^-38". ' 

Step 3. Divide the resulting denominate number. 152"' - 38" = 4. 
4 X 3'2" = 12'8". . , 

f Note: Any remainder in such a 'problem will be in inches. For exanplrv, 

if the divisor in the above problem were 3' 6" instead of 3'2"\ 

the answer would, be 3 plus a remainder of 2d". ' 
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Self 

Ass€ssm€nt 




Writo the answer to each problem in the corresponding space at the ri 

1 . Change 372" to feet. 

2. Change 16'8" to inches. 

*% - 

3. Add 4'8". 17'3", 11 '5". 44'2". and 32'10". 

4. Subtract 23 'fit" from 57' 2". 

5. Subtract 28' 11" from 32 '10". * 

m 

6. Multiply 3 '8" By 9. 

7. Multiply 22'4" by 37*11". 

8. Divide 11' 6" by 3. 

9. Divide 19'2" by 3'10". 

p - * 

10. Add 7 hr. 18 min. and 3 hr. 47 min. 



ght. 



z 
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Self Assessment 
fln^wefs 




1. 31 



' 2. 



4. 
. 5. 



200" 
110'4" 
33 '6" 



6. 33' 



7. approximately 5.9 sq. ft. 



8. 3'10" 



9. approximately 4'9" 



10. 11 hrs. 5 min. 



1 
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Post 

Assessment 





Listed below each problem are four possible answers. Decide which of the four is 
correct, or most nearly correct; then writhe the letter of that answer in the spage 
to the left of the problem. / 



3. 



4. 



6. 



9' 6" + 3'6" = 

a. 13'0" 

b. 13'6" 

6'3" ± 6'8" + 5'1"'= 

a. 1^0" 

b. 17'6" 



c. 14'0" 

d. 14'6" 



'c. 17' 9" 
d." 18'0" 



If the height of a ceiling above the flooV is 9'6"/and the distance from 
the floor to the top of the window casing is 6' 11'), whrft is. the distance 
from the top of the casing to the ceiling? 



a. 2'6" 

b. , 2'7" 



c. 2 '9" 

d. 2'11" 



Three identical metal frames are needed to comp/lete a glazing job. The 
following pieces of metal extrusion are required to make these frames: 
8 pieces 10'7" long; 9 pieces 8'4" long; and i pieces 3'9" long. How - 
many inches of the metal will, be required fo/ each frame? 



a. 572 

b. 614 



c. 681 

d. .724 



How many 16" lengths of hanger wire can be cut from a roll containinti 
97 '4" of the wire? . 



a. 73 ^ 

b. 75 . 



c. 77 

d. 80 



Fowr boards, each 12'9" in length 
total length? 



, areMin' 



d end to end. What is their\ 



a: 42 '6," 
b. 45'0" 



c. 49'3" 

d. sro" 



\ 



\ 
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The following pieces of mafteriaj are cut from a stock of 10 pieces each 
21' long: 2 pieces 4' Johg; 3 pieces 6 1/3' longrand'4 pieces 54'' long 
How many feet of the inat;&rial remain in stock? 



a. 
b. 



164 
165 



c 
d 



166 
167 



Metal trim for a job 
Company A suppl ied t 
long; and 18 pieces 
pieces r3" long; 18^: 



fas purchased from two different suppliers, 
following: 4 pieces 5'11" long; 9 pieces 
!' long. Company B supplied the following: 19 
, ^ X' -■'^^^^ 2 pieces I'lO" long; 10 pieces 

a t) long; and 4 pieces 1'3" long. How much more trim was supplied by 
Company A than by Company B? . 



1" 
2" 



c, 
d, 



10" 
20" 



A glass shop receives an order to replace the tops on 6 showcases. 
Each of these showcases requires a new piece of green felt" 2" wide'and 
b 3 long under the rear edge of the glass. How. many square inches of 
green felt will be needed to do the entire job? 



a. 850 

b. 900 



c. . 950 

d. 1,000 



What is the total length in feet and inches of the following pieces of 
flashing: 2 pieces 18" long; 10 pieces 78" long; 1 piece 29" long; and 
6 pieces 10" long? 



a. 
b. 



69' 9" 
75' 5" 



c. % 84'7" 

d. 88'3" 



In making a batch of mortar, a workman . us4d lime an an amount equaf to 
12 percent of the cement. How many pounds! of lime are necessary if 
995 lbs. of cementjrfi__4^d? ■ ^ 

a. '119.4 c. 123.5 

b. 121.8 d. 130.2 
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PERCENTX ^ 




Goat: 



The apprentice will be able to 
compute percentage problems. 



l^rformance Indicators: 

1. Change percent to decimal. 

2. Change decimal to percent. 

3. Change fractions to decir.ials. 
Compute problems with percent 
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Intioduction 





The word "percent," an abbreviation of the Latin. "per centum," literally means 
"for each' hundred" or "by the hundred." "Percentage" means the methods of. 
expressing a part of a Whole as hundredths of the whole. Thus, 12 percent means 
12 parts of a whole that is thought of as consisting of 100 such parts; 100 percent 
means all 100 parts of the whole taken together; and 108 percent means all lOQ 
parts of the whole plus 8 more such parts. 

Since percents are expressions of the parts of a whole, they can be converted to 
comfpdrTfrafetions or decimals: 12 percent is equivalent to 12/10^'.^r 0.12; 100 
percent is equivalent to 100/100 or-^.O; and 108 percent is equivaleiit to 108/TOO 
(l-8/|00) or 1.08.. It can be seen that percents greater than lOO-.become mixed 
numbers in such conversions. 



Skill in working with percents is necessary for estimating costs, discounts, and 
profit margins, and it is vC^ useful in calculating proportions, for exampll in 
determining the relative amounts of materials needed for fluid mixture of a 
^given composition. 
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itudu Guide 




This study g«ide is designed to helo/you successful ly complete this module 
Check off the fol lowingNteps toyP^pletion as you finish them. . 

STEPS TO, dOMPLE?ION * ' 



1. 



Familiarize yourself with, the Goal and Performance Indicators^ on the 
title page of this module. < ' 



2. 



3. 



Read the Introduction ajjiU^tudy the Information section of the module. 
It is int^ded to provide you with the math skills necessary to 
sucessfully complete the assessment, portions. 



Complete the Self Assessment section of the module. You may refer to 
the Information sec^tiol1 for hel-p. ^ ' 



4. 



compare your Self Assessment answers with the correct answers on the 
Self Assessment Answer Sheet immediately following the Self Assiessment 
exam. If you missed moj^e than one of the Sel f. Assessment exam questions, 
go back and re-study the necessary portions of the Informatit)n section, 
or ask your instructor for h|^lp. If you missed one or none of these 
problems, go on to step 5. 



5. 



Complete the Posf^Assessment section of this module. Show your answers 
to the instructor. It.'is recoirmended that you score 905^ or better on 
those Post Assessment exams with 10 or more problems, or miss no more' 
than one problem on those with fewer than 10 problems, befor'e being 
allowed to go on to the next matfi module. 
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Information 



To change a perceat to a decimal, remove the % sign, then place a decimal point 
two dibits to. the left. of the number for the give/i percent". (If the percent is a 
mixed number, change the fraction to a decimal and place this value ^fter the 
whole number, ) . ' , , 

Use the decimal' value f^)rH*^ given percent the same as any other decimals to * 
perform the required mathematical o^jerations. 

.\ ■ 

To change a deciQial to a percent, move the decimal point two digits to the right. " 
Plage the percent sign, after this number. • . , 



i 



INOIVIOUALirED LEARNING SYSTEMS 



A^isessment 




The 'tin for a certain job is $332.20. If the customer wishes to pay 15% on 
the original bill, what should she pay? ~ .■ 



During the firsts four days of a work week, the total daily output reached 276, 320 
342, and 286 welds of a certain type. The rejects each day of these totals were 
b%, 4.5«, 6% and 5%, respectively. The weekly quota to meet a contract is 325 
perfect welds per day. How many welds must be produced the fifth day to mee-t the 
schedule? (Assume that the rejects on the fifth day is the average percent of 
the other four days.) 

Write the 'letter of the correct, or tnost n\early correct, Answer in the blank 
at the left of each problem. 



The fraction 9/16 is equivalent to what percent? 



a . 
b. 



9.16 
56 



c 
d 



56 1/4 
565 



The fraction 3/32 is equivalent to what percent? 



a . 
b. 



3. 1/32 
3 30/32 



c. 9 3/8' 

d. 93 1/8 



The fraction 9/32 is equivalent to what percent? 



b. 



28 » 
28 1/32 



d. 



28 3/32, 
28 1/8 
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Self flsise^sment 
Answers 




She should pay 332.20 X .15 or $19.83 



490 welds 



9/16 = c 



3/32 = c' 



9/32 = d 



I 
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Post - 
Assessment 





Listed below each problem are four possible answers'. Decicte which of the four is 
correct, or most nearly correct; tihen write the letter for'that answer in\he 
space to the left of the problem. 

."' * 

1- Expressed as a fraction in lowest terms, 43 3/4 percent is: 



a , 
b. 



7/32 
7/16 



c . 
d. 



43/40 
46/4 



Expressed as a fraction in lowest terms, 62 1/2 percent is: 



a 
b 



5/8 
6/8 



c. 62/80 

d. 62' 1/2 



Expressed as a fraction in lowest terms, 83 1/3 percent is: 



a 

b, 



5/6 
10/16 



c 
d 



8/9 
1 4/3 



A certain type* of glass is composed of 63 percent silica sand, 23 percent 
soda ash, and 14 percent lime. The totJrt^atch of glass weighs 1,600 
lbs. How many pounds of soda ash are in the batch? 



a 

b, 



224 
368 



c 
d 



472 
592 



Two glaziers install 2,100 lights of glass, but 84 lights turned down by 
the inspectors have to be reputtied. What percent of the job has to 
be done over? 



a 

b, 



2 
4 



c 
d 



20 
40 



The finished width of a certain shiplap sheathing boarxl-Hs 1 5/8" What 
is this width ir\ decimal form? 



a. 1.525" 

b. 1.575" 



c, 
d, 



1.580" 
1.625" 



A roof has an area requiring 476 running feet of a certain kind of 
insulating material. If 28 percent is to be added for cutting and w.i'.te,. 
how many running feet of the material should be ordered, to the? nearest 
foot? 
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a. 606 

b. 608 



c. .609 

d. 623 



A tilesetter purchases a table saw at $475 less separate discounts of 
15 percent^ and 3 percent. What is'his actual cost? 

a. $389.65 c. $392.74 ' I 

b. $391. §4- d. $394.46 ; ■ 

A portable electric circular saw has a speed of 4,000 rpm under full 
load. Under no-load conditions, the saw's speed increases 15 percent. 
What is the no-load speed? 

a. 4,250 rpm c, 4,550 rpm . * 

b. 4,400 rpm d.- 4,600 'rpm 



. ■■i> 



.The total cost of a hew building is $35,450.'' If the cost of the roof. ' 
is 2 percent of this total amount and if the roofing matf^ifjal.s Vftpresent 
27 percent of the , cost of the roof, whal, is the cost of the roofirfq- ' 
materials? ' *' v 

a. $152.97 c. $175.21 • ' " ' V 

b. $1 67.50 • d. $191.43 ' 'v . , ' 



I 
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MATHEMATICAL FORMULAS' 



Qoal: 



■ ♦ ■ ^ .- ■ . f 

The apprentice w:^ll be afele to use ^' 
formulas in eleetrital and elegtrortic 
calJ:ulatioilli8. * 
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Performance indicators : 



1 . • Describe signV of operation 
for addltipn,, subtraction;^/ 
ntultiplication ^ division arid 
equAlltjry . 
2» / Convert rules into fo/^mu^as, 
3. Describe order of operation 
for solvApg a formula problem, 
Describe use of signed 
numbers iit f orraul^l . 
Cal'cul'^te formulas' with 
yexponertts. - j 

6. Calculate formulas that ufte 
powers of ten* ' ' 

7. Describe rules for woJ:*king 
./With equations, * / ^ 



'^1 



,/.■■ ■ ' 
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f 

Studi) Guide 





Read the goal and performance indicators for this package to determine what yo6 are 
expected to lear.n from the package, ^- ' 

Study the examples and rules for the use. of equations and formulas in the informatipfi 
sheets. ' • ■ , ' ' , ■ . / ^ . , ' 

/' 

Complete the problems on the assignment sheet (see refer^^nce) to get practice in 
using formulas.' . 

Complete self assessment and check answers. 

Complete post assessment. and have instructor scor^ th^ answers 
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^ Equation . 

■ ITxponents 

* Formula 

. • Negative signs 

* Order of operations 

* Positive signs 

* Powers of ten 

A' 

Rules 

* Signs of operation 

* Substitution 
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Introduction 




Formulas are a form of shorthand that are used in making calculations in electrical 
work. Those working with electricity and electronics must know the basic formulas and 
how to transpose information into a formula. They must also be able to correctly 
calculate the figures that have been transposed into the basic formulas. 

This package reviews some. basic rules of /mathematics as they apply to the use of 
fo/^mulas. 



\ 
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Information 




Map^ formulae are used -tR^making calculations in electricity and electronics. A 
technician.^must know how to work with formul^ _on an everyday basis. Formulas are a 
method of shorthand used to express rules. 

• -SIGNS OF OPERATION . ' • 

^^^ fprmulas are held together by one or more of the following: 

+ Add (Sum of) ' * ' 

■ - Subtract (Difference between) 

* ■ • . X Multiply (Product of) • , 

-f- Divide (Quotient of) 

= Equality (Equal to) 

Some of these operations may be written in different ways-: 

* Multiplication may be shown as 3 X- 2 or with a dot between numbers 3 • 2 
or, if it is a number and a letter, nothing between the number and letter, such 
as 3X. • 

* Division may be shown as 3^2 or separat^d by fraction bar 3/2 or . 

# ^ ' ♦ ... ■ 

CONVERTING RULES TO FORMULAS , • ' 

— , . — . _ , , , 1 . * — 

In order to change rules into formulas, replace each quantity with a letter. Letters 
are substituted forewords in the rule. Signs^of operation are placed between letters. 

■ ■ / . ■ ; 

EXAMPLE: The current is equal ^o the voltage diyided by the resistance. 
Replace underlined words with letters: • ^ 
Current = voltage : resista nce 
' " I = E/R .< 

and. add the signs of operation. 
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Information 




ORDER OF OPERATIONS • - 

Numbers can be substituted into formulas in place of letters. To work with formulas, 
an order of operations should be followed: 

1) Substitute numbers for letters ^ ^ • 
3X + 4(X+2). = 12 ^ 

2) Find value of all expressTons in parentheses 

+4X + 8 = . . • 



\ 

3) Do all multiplications from left to right 
3X + 4X + 8"= 12 . * 

(In this case, the multiplications was completed in step 2). 

4) Do all divi,sions in order from left to rights 

5) Do all additions and subtractions in order from left to right. 



3X + 4X = ^X • • 

7X + 8 = 12 . . 

7X = 1^ - 8 • f 

X = 4/7 

P OSITIVE AND NEGATIVE NUMBERS \ 

. — , — — — ^ 

Positive signs (+) show gains, increases, di rections. to the right and direction upward. 
Negative signs show losses, decreases and directions to the left and downward. Ther^ 
are some simple rules for working with signed numbers: 

. 1) Adding (+) and (+) = Positive «. ' 

2) Adding (-) and (-) = Negative 

3) Adding (+) and (-); (Subtract and use sign of larger) 

4) Subtracting (Change sign of number being subtracted and add.) ^ 
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Information 





5) " Mul tiplying and dividing 



(-) X (-) = (+) 
(+) X +) = (+ 
(+) X (-) = (- 



(-)^(-) = (+) 

J-) -*.(+) = (-) 



FORMUL/\S WITH EXPONENTS 

Exponents are often found in electrical formulas. For example, the small number to 
the right of this number (5*) tells u? that the number must be squared. If we take 
5 X 5 to square the number, we find that 5* = 25. If the exponent is 5 , we must take 
5 X 5 X,5 to -get the answer of 125. Whatever the exponent, it means that the number 
must be'^'multipl ied against itself that number of times. ' For example. 



W 10'' = 10 X 10 X 10 X 10 X 10 X 10 X 10 X 10 

• Exponents are .shorthand expressions that saves us from lengthy formulas. 
POWERS OF TEN . ' 

Powers of ten are used in electronics to express numbers that are in very large or 
very small units.. 



10 = 10 

100 = 10^ 

1000 = 10^ 

10000 = 10*^ 



In order to multiply by numbers with powers of ten, move the decimal to the right as 
many places as shown in the power (exponent). 



EXAMPLE: 



10 X. 20 = 20,000,000 



In order to divide numbers by power often, the decimal point will be moved to the 
'left by the same number of places ^s shown in the exponent. 



EXAMPLE: 20'^ 10 = .000002 
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' ■ \. 

An equation must be kept equal on both sides of the euqlity sign. If we perform an 
operation on one side of the equation^* we mu;5t do the same on the other side. The 
same numbers may be added or subtracted on both sides without wrecking the equation. 
This also holds true, with multiplicatiogi and division. In an equation that shows 
5E =. 500 we must solv^ by: , •, 

5E = 500 ;^ ■■ • ^ . 

, ■ E = 500 ^ 5 " . ■ 

E = 100 • . « 

or divide both sides* by the same^'mul ti pi ier: 

5E 500 ' 

liE _1?00 • X 

E.= l6o 
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Assignment 




Read all information in package. 



Work problem sets in reference book, Basic Mathematics for Electricity and' ..Electronics . 
pages 82-83. Answers are shown in back of book for odd numbered questiiDns-H ^ ^ 



Complete self assessment sheet and check answers. " 
Complete post assessment and have instructor check answers. 
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AssessmGnt 




Use the following, basic formulas to solve the problems listed below: 
a) - E = IR (Ohm's Law) 



t) P = -I (Watt's'Law) 



c) E, + + E;, = IR; + IR^+ IR/'(Kirchoff 's Voltage Law) ;j 

1. A 12-volt automobile battery operates a crfgarette lighter of 6 Ohms of resistance, 
How much current is used? 

2. A dryer operates at 240 volts and 12 Ohms. How much current is used? 



# 



What is the resistance of "a toaster that draws 6 ?amps of f20 volt electricity? 



4. Write! the formula for Kirchoff's Current Law. The algebraic sum of the currents 
entering any point and leaving any point must equal zero. 



5. A lamp operating on 120 volts has a resistance of 2 amps 
power is-iised by the lamp? 



How many watts of 



6.. Six batteries supply 2 volts each to make up a 12 volt system. This system 

supplies two camper lights that have a resistance of 1 Ohm each and pull 6 amps 
, * at eath light. Show how this fits with Kirchoff's Voltage L^iw. 



7. Write a formula to fit this rule. The voluifle of a cylinder is equal' to the area 
of the base times the length of the cylinder. 



8. 10 



t 



IS 



Complete the fo*l lowing equation: 
Divide -12 by -24. 



-6X + 3 = 15 



I 
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Self flsse^ssment 
Answers . 





1, 

2. 
3. 
4. 
5. 
6. 



8. 
9. 
10. 



2 amps 
20 amps 

20 Ohms ; 
I, + + 13 = u + I4 + Ic.= 0 
60 watts 

E, + Ex + E, + E4. + E5 + Ec = IR,+ IRji 

2 +2 + 2- -f 2- + 2 +2 = (6X1) +"(6Xi) 

r 

V = ffr^ XL' . ' . 

1,000,000,000 

X = -2 , 
H 



» • 



ERIC 



/ 



' 84 



INSTRUCTIONAL LEARNING SYSTEMS 



♦Post 

Assessment 




Using the basic information and rules from the information sheet, complete the following 
problems using the prescribed order of operation. 



1. Divide Powers of Ten 



a) '10 



2., Multiply Powers of Ten 

-3 

. a) 0.005 X 5 X 10 X 0.02 




Signed nu 
Add 



lumbers: 



b) 0.00015 
3 X 10-^ 



,b) 3 X lO^'^X 4 X 10^ 



a) +16.43 and -64.86 

b) -36 and -43 

c) . +82 and +14 



Subtract; d) -16 minus +38 
e) (53> minus -71 

Mult%ly:, f) '-3R times +3 
g) -2R times -6 

Divide: h) ' 6R^ by -2R 
i) -18 by -6 ^ 



> 



4. Find value of P if E = 100 and R ="50. Use formula P =, E*/R. 

5. Write a rule for the following formula: i = E/R 

6. Write a formula for the following rule: *^ 

The voltage df a circuit is 4qual to the current multiplied by tde resistance. 



7,, Solve the following equations for value of unknown letter. 



•a) 20 = 100 R 
b) .iT - 12 

' c) = 20 



tr) 3S + 5 ,= 20 
e) 7 - 2 = 10 
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Assessment 





Find total resistance of a coil that draws .010 amps from a 6 volt battery. Show 



operati.onal steps. 
Write the formula: 
Substitute numbers 
Solve for R 



/ . 
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Instructor 

Post (Assessment Answers 




\ 



a 
b 

a 
b 

a 
b 
c 
d 
e 
f 

g 

h 
1 



10 

5 X 10 



-3 



5 X-IO"' 
2 X lO"'' 

-48.41 
-?C ! 
+96 • 
-54 ' 
+ 134 

- 9R 
+12R 

- 3R 
+ 3 



t 



\ 



4. 200 . 

5. The current of a circuit is equal to the voltage divided by resistance. 



6. 


E = 


IR 


7. 


a) 


R ="l/5 




b) 


T = 24 




c)-' 


W = 40 




d) 


^ = 5 . 




e) 


Z = 8 




E = 


IR - 


• 


6 = 

6 = 


..010 X R 
.010 R 



f 



V 



R = 6/. 010 
R = 600 
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New York, 1978 
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Goal: 



khe approntJce will be able to 
compute rdtlo and proportion. 



ERIC 



Perforhfianc^ Indicators: 



. 1. Solve prob*lems involving 
ratio, and' propprtion. 
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Introduction 




Problems in ratio and pro^Dortion are frequently encountered in the skilled traces. . 
For example, a machinist employs the concepts of simple and compound ratit^in 
solving 'problems relating to gearing, and a carpenter employs the concepts of ratio 
and proportion in working from blueprints or other scale drawings. 
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Study Guide 




This study guide is. designed to help you successfully complete this module. 
Check off the fallowing steps to completion as, you finish them. 



1. 



3. 



STEPS TO COMPLETION 

Familiarize yourself with the Goal and Performance indicators on the 
title page of this module. jj 

Read the Introduction and stu^Sy the , Information /ection of the module. 
It is intended to provide you with the math skij/ls necessary to 
successfully complete the ^assessment portions. 



— 



Complete the Self Assessment section of this module. You may refer lo 
the Information secjiion for help; 



4. 



Compare your Self Assessment answers with the correct answers on the 
Self Assessment Answer Sheet tmnedijitely following the Self Assessment 
exam. If you missed more than one of the Self AssesSatent exam questions, 
go back and ns-study th? necessary portions, of the Information section, 
or ask your instructor for help. If you missed one Or none of these 
problems, go on to step 5. ■ . 



5. 



Complete the Post Assessment section of the module. Show your answers 
to the instructor. It is recommended that you score .90^ or better on 
those Post Assessment exams with 10 or more problems* or miss no more 
than one problem on those with fewer than 10 problems., before being 
allowed to go on to the next math module. 



o 
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Information 



Ratio is a ireans of expressing a relationship between two or more things mathe- 
matically. A ratio is the quotient of two numbers, and it can therefore be / 
expressed as a fraction. The fraction 3/4 expresses t^e ratio of three to fou/, 
which may also be written 3:4. Whan a ratio is expressed in words,, the thin^i 
being related and the numerical terms of the ratio ar^ listed in the same order; 
for example, if a worker is told to mix sand and cemeiit for a concrete bat;6h in the 
rat^o of three to one^ he or she will know that the mixture must include three 
sacks of sand for every sack of cement, not the» reverse. 



/ 



Proportion is an expression of equal ity between two ratios. The fraction 3/4 is 
equal to the fraction 6fQ\ this is a statement of proportion. The re^lationship 
between these equivalents can also be written 3:4::6:8, which is read "three is 
tJO four as six is to eight." This simply means that three bears the same relation- 
ship to four that ^ix doe^ to eight. If all but one of the terms of a proportion 
equation are known, the remaining term can be found. T^ii-s-wakes possible a useful 
short method for solving problems like those in which an object must be propor- 
tionaily increased or reduced in size but where one of the needed dimensions is 
not known. 
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Listed below each problem are four possible answers. Decide which of the four is 
correct, or most nearly correct; then write the letter for that answer in the 
space, to the left of the problem. 



1. 



2. 



4. 



The ratio of the ^^ight of a building to the length of its shadow is ' 
5 to 9. What is ^he- height 6f the building if it casts a shadow 90' long?'*' 



a; 
b. 



50' 
55' 



1 



c. 
d. 



60' 
6&' 



An architect indicates a 1/8"-= I'O' scale in the drawing of a swimming 
pool. What is this scale expressed as a ratio? 



a. 
b. 



1:58 
1:75 



c . 
d. 



1:85 
1:9^ 



A tile subcontfactor prepares a shop drawing to a scale of V 
What is this scale expressed as a ratio? 



- I'O" 



a. 1:10 

b. 1:12 



c. 
d. 



1:14 
1:16 



A contractor estimates that 10 cents of every dollar of His bid will be 
required for exterior an,d interior glazing of a .building. What is the 
ratio of the glazing cost to the total building cost? 



a 

b, 



1:1 
1:10 



c. 
d. 



1 :100 
1:110 
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• Self Hsisessment 


• 


flnswefs 





d . 



3. b 
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Post 

Ass€ssm€rrt 




fisted below each problem are four possible, answers- Decide which of the four 
correct, or most nearly correct;' then write the letter f^or that ans\Ver in the ' 
space to the left of the problem. 



2. 



3. 



4. 



5. 



6. 



On a tile job in which fireclay is to be used, a tilesetter tells his 
helper to mix mortar according to the following formula: 6 buckets of 
river sand, 1 bucket of fireclay, and 2 buckets of cement. - What is the 
ratio of sand to fireclay in' the mixture? • 



a. 
b. 



1:6 
T:2 



c. 
d. 



3:1 
6:1 



Referr»ing, again to the above problem, what is the ratio of cement to 
sand in the mixture? 

a. 1:2 c. ' 1:6 ' • 

b. 1:3 d. l.:8 

What is the missing term in the proportion 46:30::92:x? 



a. 
b. 



20 
40 



c. 
d. 



60 
80 



What is the missing term in the proportion 42:x: :30:2.5? 



a. 
b. 



1.75 
3.5 



c. 4.25 

d. 5.75 



If 5 cu. yd. of concrete cost $60, what will 3 cu. yd. cost? 



a. 
b. 



$36 
$42 



c. 
d. 



$.48 
$54 



If ten cement masons can place and finish 6,400 sq. ft. of concrete 
sidewalk in four days, how many cement masons will be needed to place . V> 
and finish 3,200 sq.. ft. of concrete ?idewa Ik in the same amount Qf time?. 



a. three 

b. five 



c. seven 

d. nine 
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Goal: 



Tho apprent Lcc wi l l bo ablo Lo 
r()r.i[)nt(^ arenas and vulumos oi 
regular and irregular shaped" 
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Performance Indicators: 



1. • Compute area of a rectangle. I 

Compute area of a triangle. 

3. Conpute^ areas of irregular 
shaped objects. 

A. Me^friure voTumes of rej^ular 
and irregular shaped objects 4 
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Introduction 




Problems involving the measurement of perimeters, areas, and volumes are frequently 
encountered on the. job. A ski 1 led worker i;i the constructs' on trades, for example, 
may need to know not only the length and width of a room but also its perimeter* 
and the areas of its floor, walls,. and ceiling for estlmating'material and lab6r 
costs for interior firfish work. He or. she may also need to know the volume of 
air space of the room for heating, and venti lat^ng.c^ilculations . Measurements of 
perimeters, areas, and volumes are h^^rc to every craft, and the apprentice must 
therefore become thoroughly familiar with the rules and procedures for making them. 
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Study Guide 





This study guide is designed to hel^ou successfully' coinplkte tHis module 
Check off .the following steps to coiitpletion as you finish them. 

. . , . STEPS TO COMPLETION 



1. 



Familiarize yourself with the Goal ond Performance Indicators on the 
title page of this module.' 



3. 



Read the Introduction and study the. 'Informat^ion section of the module 
It is -intended to provide you with the math skills necessary to 
successfully complete ,the assessment portions. 

Complete thq Self Assessment section of the module. You may refer to 
the Information section for help. 



4. 



5. 



_ Compare your/Self AssessFjient answers with the correct answers on the 
Self Assessment Answer Sheet immediately following the Sel f Assessment 
exam. If you missed more than on^ of the Self Assessment exam questions 
go back and re-study the necessary portions of the Information section, 
or askyou instructor for help. If you missed one or none of these 
problems, go on to step 5. 

X- ,■ 

_ Complete the Post Assessment section of the module. Show your answers 
to the instructor. It i,s recommended that you scbre 90% or better on 
those Post Assessment exams with 10 or more problems, or miss no mon- 
than one problem on those with fewer than 10 problems, before heinq 
allowed to go on to the next math module. 
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Infoi^mation 





MEASURING PERIMETERS 

The perimieter of an ohject--the distance around it--is found by adding the lengths 
of all its sides; the perimeter of, a building' lot 60' x 180' is therefore 60' + 
180' +60' + 180', or 480'. The oerimieter of the irregularly shaped structure 
i.n the plan view, Fig' D-1, will be found to be 68' if the dimensions of aU its 
sides are added. • . A . , ^ 

MEASURING AREAS * ' i 

Mea,surernents of areas are expressed in units of squahe meas,ure--square-vinches , 
square feet, square yards, and the' like. The'area of a square or othfer rectanqle 
is found by multiplying its length by its y/idth. The result dfill always be in ' 
units of square measure.' . Fof example, the area of a plywood ianel 4' wide by fi' 
long is 32 square feet. . ^- 



Since a linear foot is equal to 12", a square foot (1 foot each way) contains 12" 
X 12", or 144 square inches./ (See Fig. D-2.) Expressions of square measure^ 
must be read carefully if mistakes are to be avoided: note that 10-inch squarf 
(one square measuring 10" x 10") is nof the same as 10 square inches (ten*^ squ.iros , 
each measuring 1 " x 1 " ) , 
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Fig. 0*1 , Perimeter measurenient 
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Fig. D-,2 A 12- inch squan- 
(one square foot) contains 
144^ square inches 



^*>- •• \ ■' 
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•>-;i'-.'»<- ^;^■:v•;^■- 
v/<^•.■;V:.f/-^*•v 



Mul ti ptyiQi/ |,wp:. adjacent s i des" pi aa^I the'ai^a ^^^^ or qthw r^^^ • *^ 

.d squar.e, al l fouV^.c£4^ a^^^o^^ length*and;ali four corners. ' 

^fir rectanglevdWer fJ[oni the^Gare in that th^ir y\,fiQS <i^^ 
lengthr •;(See'Figs'^tlv3A.a .' A'-rGCtan^}-)" that is not a "square is \ 

Co««io»ly called an Oblong.- .Since al f sides*r of a square are of 'equal • 1 eng.th.; Jhe -V ; ' / 
area of a'^square'is 'found tjy myltip.lying any side -by J tsel f ; the .jar(^,T: of'W^^^^ 
i^s found by'\niulti plying, its lenqt'fi' by its hejqht;. • . ./^ir ■ ''' 



Any four-sided p^aAe.;fiq\jre^ wfeose opposfte Vide-s^X^ "and>paral lei . rs'ii 

parallelogram. * Squares "Snd oblongs mek'th is" defini t ion, but the word'parafiolar ' 
gram usually ^appltes speenfi.ca'lly^ to a four-sided plane fi gure whose: oppos tie s.vd&'. 
are parallel but whose, corners^^re' not riglht anfeil.es, A baraTleiogram- can': be • ■ 
thought of aa 5 rectangle wi th ISi !riangle i;emoved from one end and tacked onto the 
other end. (See Fig. 0-30, ) To compute the area ^o/ a' parallelogram, multiply basr x 
height (altitude).- The base of the parallelogram in Fig. D-3C is. 14", and its 
altitude is 10"; therefore its area is 10" x 14", or 140 square inches. 
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Hg. 0-3. Four-sided plane figures-: (A) square; ' (B) oblong; (C) parallelogram 

AREA OF A TRIANGLE , . v , . - • 

A triangle is a plane figLire with three sides, each- side being a straight lino. 
A square-cornered or rightytri angle has one right angle (Fig. ?S^A). In an acute 
triangle, each of the 'three angles is less'^than a. right angle (Fig. 0-4B). An 
obtuse triangle has one angle that is. greater than a right angle (Fig. 'D-4(;) . 

Any triangle is real Vy ,one'-hal f of a rectangle (or one-half of a parallelndrain. ' 
in the case of an acute or an .ob}:use triangle) . This can be seen clearly in fi'i. 
D-4A, where an identical ,but ■invGrted' right tri^angl^ is drawn above the sh.ided 
right tr.iangle, making a rectangle. Simildrily, "mirror-image" triangles could • 
be joined to the acute and obtuse angles in, Figs. D-4B and D-4C to make parallel- 
ograms . , 
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Fig. D-4. Triangles: (A) rjght; (B) acute; (t) obtuse 

The area. of a rectang^-e or a parallelogram is euqal to its length (base) times 
its hei ght('alt.i tude) . Since fi rectangle or a parallelogram can be made by. joining 
two identical triangles, it follows that the area of any triangle is ^qual .t6 one- 
half the product of its base and its altitude. The area of the right triangle in 

t 

. Fig. D-4A is therefore 70 squa^-e inches; the area of -the acute triangle in Fig. 
0-4B is- 70 sqillire inches; and the. area- of the obtuse angle in Fig.. D-4C is 60 
square inches . • ' , ... 

AREAS OFAJRREGULAR SHAPES ' • ' 

Any skilled worker may occasionaUy find it necessary to determine the area of 5n 
irreqularly shaped surface.' For a practical problem of this kind, assume that a 
worker needs to determine the area of the floor in a room having a number of 
projections and recesses. He or she can cbfrtpute the total floor area in either 
of two ways: he or she.-can divide the irregular 'floor shape" into smaller rectang- 
ular shapes, then compute -the areas of these rectangles and take their sum; or ■ • 
square out the irregular floor shape, compute, the area of the resulting square, 
then subtract from that the aiheeis of the cutouts. (See 'Fig. D-5.) 
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Method 1. Divide the floor area into . 
rectangular units (A, B, C, and D); then 
compute the area of each unit and add the 
unit areas. , . 



A) 7* X 2' = 

M B 6' X 2' - 

C) 7' X ir ^ . . 

, - D) 9' X 18' = 162 sq. ft. 



14 sq. ft. 
12' sq. ft. 

77 sq. ft, 



265 sq. ft. 



Fiq. D-5s 1 • ■ 

Method 1 : A '+ B + C -f D = 265 S(|. ft 



lot 



» 4 



■ I 



xJ ■ 



lit) V ^ ' 



Method 2. Enclose the floor area il^ a 
square; find the ^ea of the square, thorr 
subtract the areas of the ^cutouts (units 
. (A and IJ). . 

IB' X 18' = 324 sq. ft. ' 

A) 2' X ^5'' = 10 sq. ft. . ' 
•B) 7' X 7' = 49 sq. ft. 



'^9 sq. ft 



324 sq. ft. 
l59-Sq. ft. 

265 sqr.ft. 



Method 2. A + B subtracted frotji total area - 265*sq. ft.; , 

V 

• Fig. D-5, 2. Finding the area of ^ai^ i rregularly shaped floor 

MEASURING- VOLUMES • . . ^ ' 

The plane figures 'descrl bed th'us far in this topic have the- dimensions of leM(|th 
and width only, because solid objects have thicl<ness as well as length and 
width, they' occupj/ or enclose space. The amount of space taken by a solid object 
is its "volume. Volume is commonly expressed in cubic measure--cubi.c yards, cubic 
feet « or cubic inches, for exampTe--but it can also be expressed in liquid mcasjiro 
(gallons, quarts, pints or ounces) or dry measure (bushels or pecks). Volumes 
expressed in one. kind of measure can be changed to volumes expressed in another-, 
measure by means bf conversion constants. For example, a cubic foot, is equal to 
7.48 U'.S. gallons, and a bushel is equal -to 1 .244 cubic feet. 



To find the cubic'' measuVe of a bo^y.such a^ a cqbe or a box, where all the corner 
angles are right angles, multiply length times, width times thickness. -The rrMilt. 
is expressed in cubic units. The dimensions of the box in Fig. D-6 are ?" x 
X' 1". The box. there'fore encloses, (has a volume of)'4 cubic inches. As in the, 
case of square measur.e, Care must be taken in expressing cubic meastJre~if misi'ike-. 
are to be avoided; a . 10-inch;cube is not equivaleht in volume to 10 inches. 



If the shape, o'f an object, is, such^that its end6..(or its'top and bottom) are 
identical,, par^il lei > -and exactly opposite each other, and if the straight line, 
bouhdihg tjhe sides of the object are aill para.l.lel (as ..in the shapes shown in I i<). 
0-7), the voTume^ of the object can be :found* by multiply! nq the area of ono end (or 
Of the top or bottom) by the .length' (or ,heiqht) ^)f the p^bject. If for oxiunplf* the* 



tHe area of one end of the prism showfr at the left-rin Fiq. D.-7 is 10 square inches 
^nd the length of pfisin is 15 inches,, the volume gf* the prism will t)e 10 square' 
inches x 15 inches, or 150 cubic inches'.;' • . • ' 



Fig. D-6 
Cub^measiTre 







^f^^^ - 





1 1 


1 1 
• 1 .1 






--|-->-^- 






^\ .......... 




Fiq.',D-7. Solids with i(t«ntical ^^nd^ and straiqht sidt?s 



The. volume oY an irregularly shaped object can best be found by thinking of tfif . 
object as being made up a number of smaller solid shapes. (See Fig: 0-B;),' the, 
separate volumes of these smal ler. shapes can then be computed and added to find thv 

« ■ ' ■ ■ ■ , ' ■ ■ - 

total volume. " '• ■ # * 
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Fig. D-8, Finding thq volume 0/ an irregularly shaped object. 
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INDIVIDUAilZED UEAf^NING SYSTEMS 




. Write the -answer to ea^ch problem in the ^orrespol^ding space at the left 
. .'What is th^ perimeter of a room 20' wide and 3C' long? 



. 2. 



4, 



■ * ■' . - 

What is the perimeter of a^room 16' square? - • ' 

What is^the area^, in square feet,- of a floor 42' by 42'? ' 

"What is the area, in square "inches, of a 9" square- floor tilq? 

What is the floor area* in square feet, of a room 15' lonq and 
1.2 wide? 



6. 



8. . 



9. 



, Wh>at is the area,\in square yards, of a' rectangle 20' long and 
• 9' wider? y ' 

Wha± is 

base of ti and an^altitude of 11 1/4'. 



the area; in square inches, of a right tWangfe with 
8 1/2" and an altitude of 11 1/4'.'? V 



What is the area, 'in, square' inches , of an acute triangle with . 
base of 8 1/2" and an altitude of IT 1/4"? ^ 



What is the area,,, in square feet, ' (ro- 
of the floor shown below? ■ 






0 



100 ;ft ; 



64 ft. 

7 ... 

3... l,764-sq.'ft. 



4-. 81-' sq. incTies 

♦ 

■ ^- 

- 5,.. • 190 sq. ft. 

m 

6/ 6 2/3 sq. yards. - 
r • 7. ';47."8 sq . inches. 

8. 47.8 sq. inches 
•■■ 9. ,. 294' sq. ft. ' • ■\ 




t 



0 • . 



0 ' 



ERIC;* ; • 



106 



INDIVIDUALIZED LEARfJING SYSTEMS 



• Post 
Assessment 





listed be-low (iach problem-ar^ four possible answers. Decijde which of the four 15 
correct, or most nearly- correct; then write the letter for that answer in the 
bl^nk ^pace to ttie left of the problem. 



1 



^iha^H3 the perinjeter of a rectangle 8' wide and 12' long? 



a. 32' 

b. ,34 1/2'. 



c. 37,1/2 

d. 40' 



What'i^ the' perimeter of a rectangle 17 1/2' wide and 12 1/2' long? 

a- -40' ' c. 80' ■ • 

b- 60-'.. d. 100' • ■ 



f * 



\ 



What is the perimeter of a rectangle 67'7" wide and 96'4" long? 



a. 237' 10.". 

b. 297' 10*" 



c. 327' 10" 

d. 377'10" 



a. 1,709.0 

b. 1,719.375 



5: 



What is the area in square feet of a rectangle ,32 ' 9" wide a'^nd 52'6" long? 

" c. r,729.875 ' *• 

d. U740.V0 . . 

An excavation for a basement is to be 40' long, 2^' wide, and 8' deep. 
After 210 cu. y,d'. of dirt have been removed, .how maV cubic yar^Ts rem.iin 
to be excavated? . ^ > ' 



a. 90 

b. 110 



c. •115 

d. 120 



A 



How many cubic feet of concrete^ are" in a slab 12' long, 4' wide, "ond 
I thick? ^ I 

a. 40 \^ ' c. 44 1/2 " . 

b, 42 1/2 ■ d>. 48 1 



ijj'hat Ts^he volume in cubic inches of a 25" cube? 
^- ^11 C. 12,380 



b. 97? 



15,625 
/ 
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9. 



. 10. 



-Whdt is the area in .square feet of- a room 14' squar^? 

" c. 196 

' • d. 208. 



a. 56 
I): 11? 



^ 

How ifiany cubic yards of concrete wfll be 'needed for a garage floor 
20' X 32' X 4",' allowing 3 cu. yd. extra for foundation walls and 
footings? 



,a. 4.9 
b. 6.9 



G. 7.9 
d. 10.9 



How many cubic yards pf concrete will be' needed, for the. foundation 
walls and footings in the 'plan below tf the walls, are 6" thick .and 18" ' 
deep, and 'if the footings (shown in dotted lines) will require 2 
cu. yd. of cohcrete? \ 



a. 6 

b, 6 2/^ 



d.*^ 7 1/6 



r 



i 



40'0" 



•5 
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CIRCUMFERENCE' ANIJ AREA OR^ CIRCLES 



Goal: 


Performance Indicators: 




* > 

The apprentice will be able tq 
compute problems involving 
circumference and area of ^circles* 

* 


■ / 

1| Find circumference of circle. 
Find area of a circle. 

< 




t 

9 


• 1, ■ , - 




• 

f 


• 




* 

O . M |- 1. 1, 1 n>,i 1 , ,<r, „ 
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INDIVIDUALIZED LEARNING SYSTEMS 



Introduction 



/ 




A knolwedge of the rules and procedures for fielding the circumference and area of 
a circle is important for workers in the skilled trades. A construction worker, 
for instance, must make computations involving ci)*cular areas as well as straight- 
sided areas when worthing with structures like circular buildings, silos, or tanks. 
In . a typical problem, he oY she might /ind it necessary to determine the number 

0 

of feet of insulating material needed for covering a cylindrical f\ot-water storage 
tank of a. given diameter and height. The first step in solving this problem 
would be the calculation of the tank's circumference. The present niodule gives 
the information jieeded for'finding the area and the circumference of a circle. 
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INDIVIDUALIZED LEARNING SYStEMS 



Study Guide 




This study guide is designed to help- you successfully complete this module. - 
^ Check off the fqllov/ing steps to completion as* yoa finish them. /' 



STEPS TO COMPLETION 



Familiarize yourself with the Goal and Performance Indicators on- the 
title-page of this module. ' ' ' 



3. 



Read the Introduction and study the Information section of the module. 
It is intended to provide you with the math skijls -necessary to 
successfully complete the assessment portions. V 

r ♦ 

Complete the Self Assessment section of the module. You may refer to 
the Information section for help. * 



5. 



Compare your Self Assessment answers- with the correct answers on the " 
Self Assessment Answer Sheet 'immediately following the Self Assessmenl. 
exam. If you missed more than one of the Self Assessment exdm quosti(»n3, 
go back and re-study the necessary portions of the Information soction, 
or ask your instructor for help. If you missed one or none of those 
problems, go on to Step 5. 

Complete the Post Assessment section of the module. Show your answer. . 
to the instructor. It is recommended that you score 90% or bettor on 
those Post Assessment exams with 10 or more problems, or miss no more • 
than one problem on those with fewer than 10 problems, befo.re being 
aVlowed to go on to the next math nK)dule. . - , 
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INDiyiQU/^LIZED LEARNING SYSTEMS 



Information 





FINDING THE CIRCUMFERENCE OF A CIRCLE > , • • 

The perimeter of an object. has been^definded as thef distance arourtd ft; circumfer- 
ence is the term employed for the perimeter of a circle or Circular object. Any 
continuous part of a circumference is called an arc. The diameter of a circle is 
a straight line^ passing through the center of the circle and terminating at the 
circumference. The radius of a circle'is a straight line drawn from the center 
of the circle to any point on the circumference'; it is therefore equal to one-half 
the diameter. (See Fig. D-9). * 

' C-IKCliMKKK'KNCK - , . 

\r ifAlJlUS 

Fig. D-9. Basic parts of a circle. 

f I \ ^\ ) AKC" 











— DIAMKI 



A • 

Regardless of the size of the circle, its circumference bears a constant rela- 
tionship to its diameter. This raticf is 3.1416 to 1 , or roughly 3 1/7 to 1. Ihe 
number 3.1416 is a "constant" in mathematics; it has been given the symbol ^ 
(the Greek letter "pt"). If the diameter of a circle is known, the circumference 
can be computed by the following rule: Ci rcumference^= ^ x di'anteter (or, in 
short form, C = tt^ x D). ' , , 

The following example shows how -the rule would be put to work in solving a 
practical problem: . . 

iJProblem: Find the circumference of a circle whose radius is 10 feet. 



{ ■ 



' Rule: C = Ti" x' D , • 

* < 

' Step 1: Find the diameter '< 

^ 0 = 2 X Radius (R) . ' \ 

: . , , • 2 X R = 20' 

Step 2: Multiply the diameter by J 
20' X 3.1416 

Answer: C = 62.832' ' ' ^ 

ay applying the rule for . the circumference of a circle in another 'way, we, can find 
the diameter or the radnus of a circle if only the circumference is known. Since 
C = TT X D, ft 4s also true that D - c i^. 'The steps to be followed in ' 
SQlvinq a typical problem of this type are. shown below: 

Problem: - Find the radii/s of a circle whose circumference is 34 inches. 

' Step 1.: Find the diameter . ' ' ' 

D = C ^ TT , so D = 34" j- 3.1416, or 10.82" 
Step. 2: h'nd the radius 
R = 1/2 D 
/ R= 10.82' ^ 2 

Answer: R =.,5.41 
FINDING THE AREA OF A CIRCLE 

To find the area of a circle, multiply the radius by itself, then multiply the 
resulting product by 3.1416 (tT ). The result, of course, will be in square 
nieasure. A number mul tipl ied by itself is said to be squared; the symbol for 
squaring is a- 2 following and slightly above the number to be squared. Thus 5^ 
means 5 x 5, or 5 squared. The ruje for finding the area of a circle, then, i-.: 
Area = tT x R .\ The application of this rule is 'il lustrated in the followinn " 
problem: , _ 

• Problem: Find the area (AJ of a circle whose radius is 20 feet. 



ERIC 



Rule: l\ = 7f x R 



\ 



Step 1: Find the square o/ the radius. 

R^ - 20' X 20' = 400 sq. ft. 
Step 2: Mult,ip,ly. R^ by Tf 

3.1416 X 400 sq.. ft. 
Answer: A - 1256.64 sq. ft. 
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INDIVIDUALIZED LEARNING SYSTEMS . 





Detehnine the word tha% belongs :ir» each blank and write the word in. 



The distance around the rim of a wheel is. cal led 'the 
wheel . ■ ■■ - ■ . i 



2. 



The diameter of a circld is a line passing through the ^ 

the circle and terminating at the ft 



3. The symbol IT , which is .the Greek letter 



mathematical constant having the numbericaT value 



, stands for ^ 



4. The circumference of a circle is equal to JT times the circle's 

i. — 

^- "^^^ — _-_of a circle is eqljal to one-half the circle's diameter. 

6. The area of a circle is found by the'fol lowing formula: A = 77" x 



7. The area of a circle is given in units o 




measure.. ^ 



8. If the radius of a circle is 5 inches, the circumference of the circle is 
' inches. • ' ' 

J. If the circumference of a circle is 95 inches, the diameter of the cirri e i- 

-Jl . Ctb the nearest inch). 

10. The area of a circle having a radios of 10 ihches is . 
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:i 1 . ci rcutnference 
, • -*« 
r '■ 2. center, edges 

3. . pi, 3.T416 



^diameter 
5 . . ra d i u s 



6. ' radius squared or R' 

7. squar^ 



8. 31.14 iaches 



9. 30 inches 



10.. 314 sq. inches 



V 



ERIC 



115 





.., Usted below each .problem are , fo j^r^ifm^ b:l'e?'iio-sW6Vs . joeci de which of the four is 

correct, or most nearly cbVrectv'theh.i'Ciyfi^^^'^^t^^^ ^hat answer in the ' ' 

' t)lank space 'to the left of the probl^ " ■ , * 



4. 



The .oi rcumf^rence pf .-a. .^^^^ is how^many inches? 

a. : 43.98+ • . :''^.v>'^^r'5Q.39^ 

b. 49).38+.- ■ . ..vd:^,;5^,98* 

What is the area<irt: $ql?a,»:e.:^ vent hole 30" in diainoter? 



a. 607 i 58+ ■ 

b, y06...86Q..: . 



^ J'V.-;^j.--lf57,850 



The area, of a cl»rcu,la^ ceit:in:3:i*i^ of 12' is how many square 

feet? -y' ■.■"'■■v;'^::;^ A:^.^^^^^^^^ 



M a . 4?5 . 
-b, ' 452: 



■•■ * -;-^^^N;: .?857.850. 



The area of a,£?|r<~u.l arv^pw greertS^ith a radius of 17' is hoi many 
square fppt?' ■■^'%^- -\-rt^--' : ... \ ^ 



a. / 9q7..g2V-^.: .V — : c;, 1 ,002.720 

b. v909:72+ "H-v' ^- 1,097,92+ 



6. 



_ A pole-hoTe ioMhe^^ a fi rehouse has a radi\ of 

What* Is its oircumferervce;1n-..irv.6hes? . 

_ .; The area;^ o#,,a, a^^^^^ pa'ol with a radius of 10' is how many 

square; f^et-^ . .^ ' ' - 

v'a.,,-;.3Q44^ . ' - \ ■ / . ,.. ....c-^ ;^341.46+ 

' ai4.l6* ' ' ' L>^ ^- 364^16+ 

. -*The area of a circular skating rink with a radius of 40' is how iiumv -.'luan. 
•feet?. . '. ^ 



a. 5,026.56+ 

b, .,. '5;, 062. 650 



c. 5,206.560 

d. 5,50^.26+ 
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8. ; A merry-go-rpund 'at an ' ainlisement' park has a radius of 33.'. What, is il.sV ' 

. ' . c^'r.cumference in . feet? ' • • .': \ '■ 

a. 479.04+ • '■■■'''^c. 206: -31+ / ' ;'' ! '' •• - 

b. • 197.34+,, '' •■■ \ d. 237.04+ : " , • ' 

9. A water tank has a diameter of 8'6'\ What is its ci rcumference -vn f(M?t? 



« ■ 



s . a. 20.70 , . c. ' 25.250 . • • - . , > 

b. 23.33+ ; d. 26.70+ .. • . ' ^ 

10. What is thejarea of a circular floor with a diameter of. 10'6", to the ' "i 

n^re^ square foot? , . \ ' ' ■ - . 

a. 85' / ■ c. 87 • \ ' 

b. 86 ) . d. 88 ■ • * 



^ ■ 
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AREAS OF PLANE FIGURES 
VOLUMES OF SOLID FIGURES 




Goal: 



The apprentice will be able to ' 
compute problerns involving areas 
of plane figures and volunes of 
solid figures. 



Performance Indicators: 



1. Compute ar^a of parallelograms, 
trapezoids, triangles, polygons, 

\ circles and ellipses. : 

* 

2. Compute volumes of cul)es, 
pris^^^s, cylinders, cones^ 
pyramids' and spheres* 



INDI\4<DUALrZEB LEARNING /SYST'EMS 



Introductioh 




V 



J ■ ' -^^^^'""^'^ two. have .e^nstrated the importance 

^ ules. T ,s module ,„troduces several new formulas for determining ar^as and 
volumes of "out of the ordinary" c^r add-shaped figures. 
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^dNQIVJOUAUZeO UgAPNlNG SYSTEMS 






This ?tudy guide IS designed to. help you successfully complete* this module, 
.'*Gh6ck off the fdl'lowing steps to cornpletion as you finish them, 



' STEI^^TO COMPLETION 




\ 



2. 



4. 



Fa»fiiliarize yourself with the Go'al and Per^formance Indicators on the 
title pag& of this module. " 

♦ - 

Rea'd the Introduction and study the Information section of the module 
It is Jntended to provide you with the math^ski lis necessary to • ' 
successfully complete the assessment portiohs. 



_ Complete the Sel f Assessment s^tion of the modMle.o' You may refer to 
the- Information section- for help( 

Compare your Self Assessment answers witli the correct answers on th(? 
' Self Assessment AnsWr Sheet immediately Vol lowing tRe Self Asses smcnt 
exam. If you missed more thsfn one of the S;2lf Assessment exa^ (luesl ion: 
go back and re-study the necessary portions of the Information '.ection, 
r ask your instructor for help. If you missed one or npne of thes<' ' 
roblems, go on to step 5. 

Complete the Post Assessment section of the module. Show your answ(?rs - 
to the instructor. It is recommended that you score 90% or better (»n 
those Post Assessment exams wi'Ui, 10 or more problems, or miss no mor** 
than one problem on those with fewer than 10 problems., before brHnq 
allowed to go on to the next math module. 
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INDIVIDUALIZED LEARNING SYSTEMS 




ARGAS Of PLANE FIG\JRES 



VOLUMES QF SOLID FIGURES 
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INDIVIDUALIZED LEARNING SYSTEMS 



Self 
Assessment 





to the Information section; select ypur own numbers for the various 
bases, heights, lengths, widths, fete, and work out at least one formula for 
each of the 12 area and volume figures on the Information sheet. , 



INOIVIUUALUtU LEARNING 'SYSTEMS 



■ * 

* 

• Self flssessment 


• 




Answers 


V 





The problems completed by students working on this. module will be evaTuated 
individually by the instructor. 
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INDIVIDUALIZED LEARNING SYSTEMS 



Post 

Assessment 




Referring to the Information section of this module, answer the following 
questions. 

1. What is the volume of the cylinder if the radius (R) is 6 inches and the 
height is 8 inches? 



What is the volume -of the sphere if D is 11.4 inches? 



3. What is the area of the regular polygon if each side is 2.5 inches and 
the R (radius) is 3.6 inches? 



4. What is the total volume of the cylinder and the cone if the height of each 

is 9 inches, and the R (radius) of each is 4.5 inches? ' 

% . " . ^ — ~ • — • ■ 
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7.U 

GRAPHS 




Goal: 



The apprentice will be able to 
draw and read graohs* 



ERiC" 



Performance Indicators: 



1. - Describe independent and 

dependent variables. 

2. Describe linear relationships 
in, graph3. 

3. Describe curved relationships 
in graphs, 

A. Draw graphs that show l|pMar 
relationships and negative 
values ♦ 



INSTRUCTIONAL LEARNING SYSTEMS 



Study Guide 




Read the goal and performance indicator to determine what should be learned from 
the package. . . 

Study the vocabulary words. . 

Read .introduction and information sheets. 

Complete self assessment and score using the answer sheet. 

Complete post assessment and ask instructor to score answers. 



ERIC 



127 



INDIVIDUALIZED LEARNIMG SYSTEMS 





• Abscissa 

• ■ . ' 

• ■ Base lines 

• 'Curved rela^tionsliip v 

• Dependent variable 
■ 0 I iKlepfendeo t va r i a bl e \ ■ 

• •Linear relationsMp ^ 
Ordiin|.te ; 
Scale.: 

p# Variabt-e • , 



... •■ ^ 



8 



'y-. '-.^^.X^-Vaxis -^Xr 



Yr;, axis- 



f.'- 



, 1 



■ V- 



• ■ ■■■■ , 



1 ». 



' r. , ^ 



'4 ' • 
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• . INSTRUCTIONAL LEARNING SYSTEMS 




" V^ Graph^ are^ electronics to show .the feffects of one van'atjie upon> another variable, 

variable^ is something that changes its value. Voltage and amperage are variables in 
eTectricity.: : If we change the voltage, the amperage will be changed. » 



. '■'>,■ ■ ' 

An. independent variable is one that is changed so that its effect upon a dependent 

Variable can be observed. In working with electricity, voltage is the independent 

■.\V's variable and current is the dependent variable. 

(. ■' i' . ■ ■ 

, : Graphs are the easiest way to show the relationship between current and voltage. Graphs 

are, usedf to show how circuits operate when the variables are changed. Although tables 
; can provide the ^ame information,- they become difficult to read when lengthy'. 




t 
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INSTRUCTIONAL LEARNIN''G SYSTEMS 



Information 




GRAPH PAPER . , 

Graph paper is sectioned into little squares. Lines run in both vertical and horizontal 
directions. The fifth or tenth line is heavier than the others so that the graph is , 
easy to plot and read. Most graph paper has green lines. • The heavy vertical line on 
the left side of the .graph paper is called^ the lordjnate . The heavy horizontal line at 
the bottom is called the abscissa . ' 



. 5 



10 



The numbers represent the scale of the graph. Scale is determined by the number of 
units that will need to be shown on a graph. Each of the tiny squares can represent 
one or 20 units. 

LINEAR .RELATIONSHIPS • / ■ 

Whea one set of values for" voltage and current is calculated and plotted on a graph, 
othenvalues can be determined by reading the graph. For example: 

Usftrg^hms Law (E = IR) calculate the cgrrent at 15 volts and, 10 ohms of resistance. 
We find the answer to be 1.5 amperes.^ 




INStkuCTlONAL LEARNINC? SYSTEM,^ 



Information 




The 1.5 value is used on the ordinate scale and 15 is plotted on the abscissa. If the 
resistance of this circuit is maintained as voltages are changed, a straight line 
relationship will exist. This is called a linear relationship, which means straight 
line relationship. For e^ich increase in voltage, the current will be increased. Il^f^ 
the current Was calculated at 5, 10 and, 20 volts, the values would fall along that line; 

Ttie current values at different voltage levels can be taken from a graph once this 
linear relationship is established. The values of the curren^lf wdPld be: 



"5 volts = .5 amps 

10 volts = 1 amp 

15 VQ.lts = 1,5 amps 

20 volts = 2 amps 



To read these values, move vertically from the volta'ge value until the linear relationship 
line is reached. Then move horizontally to the ordinate and read the amperes s'cale. This 
is much easier than making calculations' at many voltage levels. 



CURVED REIATIONSHIPS 



For 



Other relationships fall into a curved. pattern rather than into a linear arrangement 
instance, if«the relationships between current and resistance were calculated at a ' 
constant voltage,. a curved relationship would be found. The changes in values is not of 
a linear nature. 



1/* 

f /z 

s: « 
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Infc^rmatioh 




Use Ohm's Law to calculate current at: 



OhmH 


Voltage, 


Amperes 


2 


20 ^ 


10 


X 4 


eo 


5 


6 


20 = 


3 


8 


• . 20 ' = 


2.5 




•20 ' 


2 



If the values (amperes) for five levels of resistance are plotted on the graph (s'hown 
^^n the previous page),' a-purved relationship is found. ^ 

POSITIVE AND NEGATIVE VALUES ' , ' ^ ' 

Many^electronic 'applications involve both positiye and negative values. A special graph 
layout is rQ.quired to show negative values. The base lines of the graph must pass" 
through the center of the graph. These base lines are called "Ut^ axis and 
YY^ axis . See the example shown below: 



f . 

4 






ilrtf^Tt^W „ 






-6 


A ^ 





' m 
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The XX' axis records values of the independent variable and YY' axis records values of 
tl>e dependent variable. A negative or positive value can be shown for each variable. 
For example, the following <falyes will be charted for variables X and Y. 



Point 


X ' 


Y 


A , 


+2 


2 


B 




■ 2 


• C 


+6 


2 


IN 

^ 


y 





'X. 



6 -V4''J-^ 



u 

5 

V 

y & <■ 

'•2 • • • 

♦f * ♦ -* * ^ 



-1 
•3 

'0 



THIS TYPE 



•E OF GRAPH LAYOUT IS NOT NEEDED WHEN jgiLL VALUES ARE. POSITIVE. , 

, , . ( 

If the Y variables, have negative and positive values, such -as the example below, use 
both positive and negative planes to complete graph. 

Point X Y } 



A 
B 

. G 



+2 
-.4 
+6 



+3 
+2 
-4 



;ric 



13j 
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graph. Point B has 



(4 



\*X 
■f/ 



-I 
'A 
■3 

-y 

,5 
-6 




Note that point A fplls In Ai^b^Si and could have been plotted on a regular 



•7 



a nega#;S'^V^ vai^A which places it to the left' of the YY' line. 



oint C had a negativS^>Y^-.W palaces it below the XX' 1in6. 
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CQmplete self assessment and check answers. ' 



Complete post assessment and have instructor .check answers 

I 
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• Self 
Ass€5sm€nt 




Study this graph; 



1. 

I 

3. 



25 J« 
♦ 



Compute amperage v/hen voltage is 30 and resistance is 10 ohms and plot it as 
Point A on the graph. (Use E=IR to complete calculation). 

Establish a line oV linear relationsljip from 0 to the point on the graph. 

p!?!f^T'^?^'n''r"^'/2'^ ^' 20 and 25 volts on graph. Show points as 

roints b, L, u, E and F. 



4. Is voltage the independent or dependent variable? 



5. This graph shows a 
Study this graph: 

V 



^relationship. 



17 
♦6 



X 
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Self 

Assessment 




r 



d. Plot the following values for X and Y and label the points A, B, C, etc. ^hen: 



Point 


X value 


Y value 


A 


-8 


♦6 


B 


-4 


-2 


C . 


-2 


' +2 


D 


+2 


+4 


E . 


. 0 


•+6 



7». What is line XX called? 



i 



^1^. Does the abscissa run vertically or horizontally on the page? 
9. Plot the following X and Y values on the' graph below: 



1 

e 

7 
L 

r 

4- 





. x 


lo 


z 


8 




L 


3 * 




. So 







^ — 2 — g ^L ^ u T « — r~r5 ^ — ~- 

10, Does current and resistance have a linear relationship when voltage is held 
constant? 
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Self Assessment 
Answers 



1, 3 amp 



. Independent 
5, Linear 






IS ZO J.S Jo 

\fol-hs 



A 



7. XX axis 



8. Horizontal 1 



y 
% 



c 



-7 'C -5 -4. -3 -4 

» 



'/ ' ;j '3 ♦^C ' 7 *G. 

-I . 



-a 

3 



0 
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Self Assessment 
Answers 





e 

7 

^ 4 

3 




10. No 
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Post 
Assessment 





Show linear relationship of voltage and current when reaistance remains constant. 

a) Use E = IR to calculate- value at 30 volts. Use 10 ohms of resistance. 

b) Use graph to ij^entify other current values at voltages of 5. 10. 15, 20. 25 volts, 



J5 .1 c 



<^5 



2. Plot t\ 



X aiTd Y values as points on the graph that follows: 



A +8 

B . +4 

• C • 0 

D _4 

(Graph is on next page) 



Y value 

-»'4 
, +0 
-4 
-4 
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Post 

Assessment 



2. (Continued) 




-.1 

7 

e 



Label. Problems 3 through 8 on' the graph on the following page. 
3, Abscissa 

A. . Ordinate ' 

5. Type of relationship (Linear or Cut^ve) 



6. Independent variable 



7. Dependent variable 



• 8. Scale {ffhe unit of measurement = 



squares) 
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Post 

Assessment 



8, (rnnfi niipd) 





V 



If voltages remain constant, a graph for resistance afrd -current will show a 

\. relationship. ^ 



10. What adva/itage does' a graph have over a table for showing information? 
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Instructor 

Post Assessment Answers 





1' 



X: 



'5 

> 

3 

1 

\- 
I 



•e 



-A 

r / 
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3. 
4. 



5. 



8- 



1^ 



f 



I 

^ A. 



ft/ , 



/5 jto J-S'v J-^? 



9. Curve 



10. .Graph ijs like a picture. It is more easily understood*, especial ly if:'the tables 
are lengthy. • / . 
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References 




finger, Bertrand B. Basic Me^thematics for Electricity and Electroni cs. ' McGraw-Hill. 
Fourth Edition. .1978. ' ' ^'^^ 
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BASIC TRIGONOMETRY 



Goal: 



The apprentice will be able to 
calculate and apply basic 
trigonometry. 



Performance Indicators: 



1. 

2. 

.3. 

5. 



6. 



Describe and label parts of 
a triangle (angles atid side). 
Calculate tangent, sine and 
cosine values. 
Use trigonometric tables. 
Calculate sizd of angles from 
two known sid^s of a triangle. 
Calrculate value of sides from 
one known angle and one known 
side. 

Calculate values on an Impedance 
triangle. 



/ 




•^Read goal and performance indicators to determine what is to be learned from package, 
^ Read the information sheet. ' ,v 

• Use reference to find trigonometric function tables. ..." 



If ■ ■ . 

• Review vocabulary list to make sure that key terms are understood. / ^ 

• Complete self assessment and score results with answers from answer sheet. 
^ Complete post assessment and have instructor check answers. ' , 

ifc. • / 

o 




INDIVIDUALIZED LEARNING SYs/eMS 



/ 



■ /. 



Yocoibuiafu 




• Adjaceilt^side 

• Cosine 

• Hypotenuse 

• Impedance triangle 

• Opposite side , 

• Right trianglfisv^^ 
^ Sine. ,^:./:f 
<• Jangent/fv,: 

• Tri gpncinfetr i c f uncti on tabl es 



s * ■' ' ' '. 



l; 




/ 
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Introduction 





Trigonometry is the mathematics of triangles. Most 9ccupations use trigonometric 
principles to solve problems. ^^'V, 

This package introduces the apprentice to some basic functions of trigonometry:. A 
few* Applications are used to\help the apprentice understaj)[d the basic principles. 



r 
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Information 




Trigonometry is used in working with triangles. .Through the use of trigonometry, we can 
solve problems that involve the sides and, angles of right triangles. Technicians can 
use the values of known angles and sides to calculate the value of unknown sides and. 
angles. , 



A right triangle is made of the fallowing parts; 




Right Angle ^ABC = 90° 
Hypotenuse AC - Opposite^ABC 
Opposite Sides - ,BC is Opposite^BAC ' 

A'B is Opposite 4ACB 
Adjacent Sides - AB is adjacent tOiiBAC 

BC is adj^Lcent to-tACB 



Each angle of tjie right triangle has an opposUe side (one that does not connect to the 
angle) and a|l' adjacent side (one that is hooked to the angle). Some characteristics of 
angles never change or remain constant. These constants have been calculated and placed 
in tables. These tables are called Trigonometric Function Tables . 

TRIGONOMETRIC FUNCTIONS 

The characteristics of angles that are commonly used in trigonometry are: 



1. / Tangent values of angle 

2. Sine values of angle 

3. Cosine values of angljg 



The tangent, sine and cosine values are based on size of angles (in degi^ees) and will 
be the same for a 1 1 angles of that size. Increasing theT lengths of the sides of a 
triangle does not change those values. 

. , Tangent, ox angle = "PPOSlte side 

Adjacent side > 
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Information 




Sine of angle = 



Cosine of angle = 



Opposite side 
Hypotenuse 
Adjacent side 
Hypotenuse 



FINDING SIZE OF ANGLES 

1 — ■ ■ ■ ' ' ♦ ■ • 

So, if we know the lengths of two sides of a right triangle, we can calculate the tangent, 
sine or cosine v^lue of that angle. Study the following example: ' 

Tangent ^ BAG = OPPOsUe Side (BC) 
^ Adjacent Side (AB) 

3» 




4' 



Tangent Value = .75 



Sine ^ BAG = 



Opposite side (BC) 
Hypotenuse (AC) 



5' 



Sine value = .60 
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Information 




Cosine < BAC = 



Adjacent side (AB) 
Hypotenuse (AC) 



4' 

- V 

Cosine value = .80 



TRIGONOMETRIC TABLES , ' " 

When the values from the preceding problem are matched with the table^ values in a 
trigonometric table 4n the supplementary reference, we find: 





Calculated Values 




Table Values 


Tangent 


: .75 




.7536 


j Sine 


.60 




.6018 


Cosine 


.80 




.7986 



These table values show that ^BAC is 37°. Either of the three calculated values would 
have been sufficient for finding the angle. If we know the length of the opposite iide 
and adjacent side, a calculation of the tangent value would be the best choice. Where 
the opposite side M hypotenuse are known values, calculate a sine/value. If only the 
adjacent side and hypotenuse values are known, calculate a cosine value. Match any one 
of these values with the tri-gonometric table to find the size of tijle angle. 

Fi'NDIN^IDES OF TRIANGLES 



If an angle and one side of a triangle are known, the value of th^ unknown sides can be 
calculated. « 
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' 8 ? 

If we wish to find the value of BC, we must use the sine formula; 

Opposite side (BC) 



Sine 
iCBAC 



Hypotenuse (AC) 



We must' find the value of the opposite side. Wfe know the length of the hypotenuse 
and the size of angle BAC. By looking in the trigonometric table, we find a sine 
value of .50 for the 30° angle. By substituting values into the formula, the value 
of side BC can be calculated: 

BC 

.500 = — 
10 



BC 
BC 



500 X 10 



= 5 



If we had elected to calculate side AB, then our choice would have been the cosine 
formula because the problem involves the^djacent side and the hypotenuse. 

Adjacent side (AB) 



Cosine <BAC = 



Hypotenuse (AC) 
AB 



.8660 

AB 
AB 



10 

10 X .8660 
8.66' 
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Information 




APPLICATIONS OF TRIGONOMETRY 

Trigonometry is often used to figure relationships between impedance, resistance and 
capacative reactance of AC circuits. Quite often 'this relationship is referred- to as 
an "impedance t riangle ". 




Either of these values can be calculated from a given angle and one side of the triangle, 
-For example,^ if we wish to find 'the R value when Z = 800, we know the value of<BAC and 
the hypotenuse AC and we wish to find the value of side ^B. Since AB is the adjacent 
side, our choice is the cosine function. The tables show the cosine value of a 30° 
angle to be- .8660. The formula will be; 

Cosine <BAC = ^^^"^^"^ side (AB) 



.8660 
AB X .8660 
AB 



Hypotenuse (AC) 

AB 

800 

800, 

800 

.8660 



AB = 922.6 ohms 



The resistance value (R) "is found to be 922.6 ohms. 

■ Another application of trigonometry is to bring "out of phase" current and voltage into 

phase. With known phase an^fles ^ind current values, the 1n-phase condition (Ix) and • 
reactive component (ly) can be calculated. v ' • • 
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SUMMARY 

The apprentice will find many opportunities to use trigonometric functions in solving 
practical problems. Remembef: 

1. The basic formulas for finding tangent, sine and cosine values. 
2.. The parts of a triangle. 

3. How to use trigonometric tables.. 

'* 

4.. How to substitute values into a formula. 



INST-RUCTrONXu LtAf^NING SYSTEMS 




"Work- problems f/ 3. 5. 7. 9 11 . 13. 17. 19. 21. 29. 31 . 39 in Basic Mathematics 
for Electricity and Electronics, page 414-415. 

Check answers on- page 670. - ' ' . 

/ ( i - 

Complete self assessment and iheck answers- 
Complete post assessment and have instructor check answers. \ 
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Ass€ssm€nt 




'Label the following drawing of a triangle: 
1 . Right angle 
Hyp.(j(enuse 

3. Opposite side ^ ABC 

4. Adjacent side -j: ABC 




5. Find values of ABC in trigonometric table for; 

t ' 

a) Tangept 

b) Sine 

Jc) Cosine 



6. Calculate value of AB. 



7. Calculate value of AC. 



8. Calculate the size of ABC if this triangle: 
a 




9*. Show formula selected for calcuUtion in Problem -8 above. 
^ Draw an impedance tV'iangle. (Use back of this page) 
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b\ Sine >.50O0 ' 
c) Cosine .8660 



6. 8.66 

7. 5, . 

8. 53° 

9. Cosine = Adjacent side 

Hypotenuse 

10.. 




Post 

Assessment 




study the details of the right triangle below: 




1. What is' the size of ^ BAC? 



2. 
3. 
4. 
5. 

6. 

7. 

8. 



Which is the adjacent- side to Z.ma 
Which is the opposite side to -^ABC? 
What is line BC called? 



The tangent of ^ ABC can be calculated by Tan ABC = side 

Adjacent side 

The sine value of -^ABC =^ Opposite side 

The cosine value of ABC = tt-^ side 

Hypotenuse 

l%'n'?h:'^:i[:rj?''l!de'XB!' ' cosir.; value of .80. If side BC is 1 
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Post 

Assessment 





-9. An impedance triangle shows: 




J 



- - » / 

Calculate the impedance (Z) if R is equal to 200 ohms. Use trigonometric tables 
to find values. ^ ■ 

,- * ' / 

Calc|ilate the R value of triapgle in question 9 if Z is equal to 30^. ohms. 



\ 
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.1. 


9.0" 


2, 


AB 


3. 


AC 


4. 


Hypotenuse 


5. 


Opposite 


6, 


Hypotenuse 




Adjacent 


8. 


8 


9. 


230.9 " . 


y 




259.8 




" I- 



t . ^ . ,». 



■>..•■ 
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Supplementary 
References 




Singer,. B^rtrand B. Basic Mathematics for Elactrjclty and Electronics . McGraw-Hill 
" V Book Company^ New York. Fourth Edition\ Puges 397-413. 
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Trigonometric Functions Table 



ANGLE 


SIN 


COS 


TAN 


ANGLE 


SIN 


COS 


TAN 


0 


0.0000 


1 .ouuu 


U.UUUU 




n 7071 


n 7071 


1 noon 


1 


.0175 




.Ul /b 


HQ 


710*^ 
* f 1 aO 


RQA7 




2 


.0349 


.9994 


.0349 


47 


.7314 


.6820 


1.0724 


3 


.0523 


.9986 


.0524 


48 


.7431 


.8691 


1.1106 


A 


.Uosfo 


QQ7R 




49 


.7547 


.6361 


V.1504 


c 
D 


.\jo/Z 






50 


7660 


.6428 


1.1918 \ 


0 


1 HilR 
, 1 yJHD 




1 OR 1 


- 51 ' 


.7771 


.6293 


1.2349 


7 


.1219 


.9925 


.1228 


52 


.7880 • 


. .6157 


V.2799 


8 


.1392 


.9903 


. .1405 


53 


.7986 


.6018 


1.3270' 


n 

9 


.1 OD** 


Ofl77 
.5JO/ / 




54 


.8090 


.5878 


1.3764 


lU 


.1 / OD 


.cJOHO 


. 1 / 00 


• 55 


.8192 


.5736 


1.4281 


1 1 


.1 9U0 


.90 10 




56 


:8290 


.5592 


1.4826 


12 


.2079 


.9781 


.2126 


57 


!8387 


:6446 


i.5399 


13 


.2250 


.9744 


.2309 


58 


.8480 


.5299 


1.6003 


14 


.z4iy 








flR79 


5150 


1.6643 


lb 


.zboo 


.UobU 


0070 
.ZO/9 


UU 


tOvUU 


5000 


1.7321 


16 


.2/56 


.9b1o 


OQC7 

.<ob / 


0 1 


n7^R 
.0 / •♦0 




1 ao40 - ' 


^ 17 


.2924 


.9563 


.3057 


62 


.8829 


.4695 


1 .88d7 " ' 


18 


.3090 


.9511 


.3249 


63 


.8910 


.4540 


1.^626 


19 


.3256 


.9455 


OA A 0 




y.0900 


.*fOO*# 




20 


.3420 


.9397 


. OC Jl A 

.3640 ' 


00 


QHRQ 
,9UbO 


A00f> 
.IZZO 


Z. 1 3 


21 


.3584 


.9336 


.3839 


bb 


Q1 

.9lob 




9 9dRn 


22 


.3746 


.9272 


.4040 


. * 67 


.9205 


.3907 


2.3559 


23 


.3907 


.9205 


• .4245 


68 


.9272 


.3746 


2.4751 


24 


.40^7 


.9135 


.4452 


bU 


.Uoob 


.000*1 


9 RORI 


25 


.4226 


.9063 


.465^ 


7n 
/U 


QQQ7 


.o**ZU 


9 747R 
Z. /" / 0 


26 


.4384 


.8988 


.4b77 


7 1 


.9*100 


.ozoo 


9 Qn49 


27 


.4540 


.8911 


.5095 ' 


72 


.9511 


.3090 


3.0777 . 


28 


.4695 


.8829 


.5317 


73 


.9563 


,2924 


3^709 


29 


.4o4o 


Ol AC 


.D04o 




QR1 
.90 1 0 


97RR 


3.4874 


30 


.5000 


.ODOU 


K7 7yl 


7R 


QRRQ 


9R8f) 


3 7321 


31 


.bl bU 


.00 /z 


.ouuti 


7fi 


9703 


.2419 


4.0108 


QO 
OZ 




.o*iou 


.UZ*t9 


77 


.9744 


.2250 


413315 


33 


.5446 


.8387 


.6494 


78 


.9781 


.2079 


4.704^^ 


34 


.5592 


.8290 


.6745 


79 


.9816 


.1908 


5.1446 


35 


.5736 


.8192 


.7002 . 


- 80 


.9848 


.1736 


5.6713 


36 


.5878 


.8090 


.7265 


81 


.9877 


.1564 


' 6.3138 


37 


.6018 


.7986 


.7536 


82 '♦ 


.•9903 


.1392 


7.1154 


38 


.6157 


.7880 


.7813 


83 


.9925 


.1219 


8.1443 


39 


.6293 


> .7771 


.8098 


84 


.9945 


.1045 


9.5144 


40 


.6428 


.7660 


.8391 




.9962 


.0872 


11.43 


41 


.6561 


.7547 


.8693 


86 


.9976 


.0698 


14.30 , 


42 


.6691 


.7431 


.9004 


87 


.9986 


.0523 


19.08 


43 


.6820 


.7314 


.9325 ' 


88 


.9994 


.034a 


28.64 


44 


.6947 


.7193 


.9657 


89 


.9998 


.0175 


57.29 








90 • 


1.0000 


QOOO 
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Goal: 


Performance Indicators: 


The apprentice will be able to m 
make conversions between the 
English and metric systems of 
measurement. 


1. Convert English to metric 
measurements. 

•2. Convert metric to English 
measurements. 


• 


r 




i ■ , , 


« 

O 1 II ■ 1 


i' 



i O 4 




Through the years more land more countric#fe have begun using the meth'c system. 
The United States is changing from the English FPS (Foot-Pound-Second) system to 
SI metrics. It is therefore important that we become familiar with the metric 
units and th^ir relationship to the familiar English units. 

r 
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Study Guid^ 





This stud)^ guide is designee! to help ypu successfully complete this module, 
Check off the following steps to completion as you finish them. 

STEPS TO COMPLETION , 



1. 



2. 



3. 



Familiarize yourself with the Goal and Performance Indicators on the 
title page of this module^ 

Read the Introduction and study the Information section of the module. 
It is mended to provide you Vy|1th the math skills necessary to 
successfully complete the assessmertt portions. 



Complete the Self Assessment section of the module. You may refer to 
the Information section for help. 



4. 



Compare your Self Assessment answers with the correct answers on the 
Self Assessment Answer Sheet immediately following -the Self Assessment 
exam. If you missed more than one of the Self Assessment exam questions 
go back and re-study the necessary portions of the Information section, 
or ask your instructor ^or help. If you missed one or none of these 
problems, go on to step 5. 



Complete the Post Assessment section of the module. . Show your answer*^, 
to the instructor. It is recommended that you score 90% or better on 
those Post Assessment exams with 10 or mor6 problems, or^miss no more than 
one. problem on those with fewer than 10 problems, before being dllow(?fl 
to go on to the next math module. 
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Information 



A. 




' ■ 0 

The official name of the new metric system is "System International de Unite." 
Its abbreviation is "SI." . 



Al though .tfeis jnodule will not cover all of it, the following seven areas,are those 
in which metrics come into (Jlay: 



Quantity 



SI Unit 



SU Symbol 



'I 



Length 


metre 

» 


m 


Mass (weight) 


kil-ogram 


kg 


Time 


second 


s 


Temperature" 


'degree Kelvin 


K 


Electric current ' 


ampere 


A 


Luminous intensity 


candela 


cd 


Amount of substance 


mole 


mol 



The area of measurement of length and distance is our primary" concern here, 
are a few fundamentals of the metric system: 



J lore 



1 inch - 25.4 millimeters 
* 2.54 centimeters 

1 foot = 30.48 centimeters 
= 3.048 decimetjers 
« 0.3048 meters 



10 millimeters = 1 centimeter 
10 centimeters = T decimeter 
10 decimeters =» 1 meter 
10 meters « 1 decameter 
10 decameters « 1 hectometer 
10 hectometers = 1 kilometer 



I 
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CONVERSIONS 



The , following information provides us with all we need to know about cohvertinfi 
our system of inches, feet, yards, etc. to metric values: 

inch X 25.4 = mm * 

inch X 2.5 = cm ; 

inch X .025 = m . ^ . . 

foot X 30.5 = cm 

foot X 0.305 = m 

yard x 0.91^ =. m 

M mile X 1 .6 = km 



The following information enables us tOf convert rijQtric values to inches, feet, 
yards, etc. : • , . . • , 

millimeters (mm) x 0.039 = inches - - 
centimeters (cm) x 0.39 = inches 
metars (m) x 39.4 »" inches 
centimeters x 0.33 = feet 
meters x 3.28 = feet 
. meters x 1.09 = yards - ' 

:ilometers (km) x 0.62 *= miles 

Example: A boara~1s 46 inches long. How many centimeters long is it? 

The table tells us that if we mnt to convert inches to centimeters, we 
multiply the number of irtches by the converstion iFactor of 2.5. 
Answer: 46 inches x 2.5 = 115 cm • 



Example: A Swiss watch measures 21 millimeters across its. face. How many inches 
is it? ^ ' 

The table tells us that if we want to convert millimeters to inches, wo 
multiply the number of millimeters by the converstion factor of '1039. 
Answer: 21 mm x .039 « !819 inches 
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•Self 

Ass€55mEnt 




Complete the phrases below, referring to the Information' section as necessary. 
^ • 1. To determine how many millimemters are in an 4nch, you multiply by ^ 



2. There are 



centimeters in a meter. 



3. cm equals one inch. 

4. A centimeteic is times as large as a mm. , 



5. A mm is 



the sizo of a cm. 



6, ■ To determine how many cm are in a foot you would multiply 

inches. 



X ^ 



7. To 



'detemjine how many millimeters are in a centimeter you would 



8.' A meter consists of 



; 9. A meter consists of 



feet, 
inches. 



10. There are 



mm in a meter. 
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Self flsse!ssment 
flnswefs 



1. ?5.4, 

2. IGO 
■3. 2.54 

4. ID 

5. one-tenth (I/IO) , 

6. 2.5, 12 , 

7. ■ multiply 

8. 3.28 

9. 39.4 

lo; 1,000 * 





• Post 



INOIVIpUALIZEP LEARNING SYSTEMS 



Assessment 




Compute the answers to the following prol^lems and write the answers in the blanks. 



1,. 3 inches = 



2. 6.5 yards = 



3. 6.5 yards = 



4. 12.7 cm = 



5'. 7 fd^j. = 



6. 1 inch = 



.7. 1 cm = 



8. 
9. 
10. 



1 mm « 



1 foot = 
1500 cm = 



cm 



meters 



cm 



inqhes 



meters 



, cm 



mm 



' cm 



} 



ft. 
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